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. Onuc HaBYAJIBbHOI JUCIUILIIHUA

HalimenyBaHHs
ITOKa3HUKA

["any3p 3HaHb, CTICIIATBHICTS,
OCBITHSI IpOTrpama, piBeHb
BHIIIO OCBITH

XapakTepucTuka
HABYAIBHOI JUCITUTLTIHA
(Oenna ¢hopma nHaguanms)

KinbkicTh KpeauTiB —

5

Kinpkicte MOmymiB — 2

KiipKicTh 3MICTOBHUX
MOJIYIIB — 2

[nuBigyanbHe
3aBJIaHHS HE
nepeadadeHo

3arajibHa KUIBKICTh

roauH — 64 /150

KinbkicTh THKHEBUX
TOJIAH TSI JEHHOL
dbopmMu HaBUAHHS:
ayTUTOpHUX — 4
CaMOCTIITHO1 pobOoTH
CTyaeHTa — 9,4

I'any3b 3HaHb
«MaremMmaTuka Ta
CTAaTHCTHKAY,
«ladopMariiiHi TEXHOJIOTIIY,

Bubipkosa

«ABTOMATH3AIl Ta
IpWIago0yayBaHHD),
«XiMiyHa Ta O0101HKEHEPIDY,
«EnexTponika Ta
TEJICKOMYHIKAII,
«[IpupoaHUYl HAYKHY,
«ApXITEKTYpa Ta
OYIIBHUIITBOY

(umdp i HafiMeHYBaHHS:)

CrneuiajabHicTh
VC1 CIEMAIBLHOCTI
HaBEOEHUX rajay3en

(xox i HallMeHyBaHHS)

OcBiTHs nporpama
VC1 OCBITHI IIPOrpaMu
HABEJICHUX TaJly3en

(HaliMeHyBaHH1)

PiBennb BHIIIOI OCBIiTH:

OpYTruil (MaricTepchbKuil)
14

HaBuyanbHuii pik

2023/2024

Cemectp

2-1

Jlexmii

32 roguH

IIpakTuyHi,
ceMiHapChbKi

0 roaguH

JlaGopaTophi’

32 roauH

CamocrTiiina podora

86 roauH

Bua koHTpOIIIO

MOJYJIbHUM KOHTPOJIb,
1CIIUT

CriBBiTHOIIIEHHS KIJIBKOCTI TOJIMH ayAUTOPHUX 3aHATh IO CAMOCTIMHOT pOOOTH CTaHOBHTH:!

0,74.

“AyIMTOpHE HABaHTAKEHHS MOKe OyTH 3MeHIIEHe abo 30ibIIeHe Ha OJHY TOJAMHY 3aJEKHO Bif

PO3KIIay 3aHATh.




2. MeTa Ta 3aBJaHHA HABYAJLHOI JMCIMILIIHNA

Mera BUBYEHHS: MITOTOBKA CIEIIANICTIB B rajy3i MITYYHOTO 1HTEJIEKTY, a caMe B
001acTi KOMIT FOTEPHOTO 30pY.

3aBaaHHs: HaBUaHHA CTYACHTIB: Kiacu@ikamii Ta TOmYyKy 300paKeHb;
BUKOPHCTOBYBaTH  3TOPTKOBI ~ HEWPOHI  Mepexi; JETeKTYBaHHIO OO €KTIB;
CEerMEHTYBaHHIO 300paKE€HHSI; aHATI3yBaTH B1JI€0 MOTIK; TPUBUMIPHINA PEKOHCTPYKIIII.

3rilHO 3 BUMOTaMHU OCBITHHO-TIPOGECIHHOT MPOrpaMu CTYJEHTH MOBHHHI JOCSTTH
TaKUX KOMIIETEHTHOCTEI:

3/1aTHICTh O MAaTeMaTUYHOTO (POPMYIIOBAHHS Ta JOCITII)KYBaHHsS HETEPEPBHUX Ta
JUCKPETHUX MAaTEMATHYHUX MOJIENEi, OOIpyHTOBYBaHHS BHOOPY METO/IB 1 MIIXO/IB
JUTSL PO3B’°SI3YBAaHHS TEOPETUYHMX 1 TPUKIIAIHAX 3a/1a4 y Tally3i KOMIT FOTEPHUX HAYK,
aHayi3y Ta IHTEPIPETYBAHHS.

3MaTHICTh 10 BUSBIICHHS CTATUCTHYHHUX 3aKOHOMIPHOCTEH HEIETEPMIHOBAHUX SIBUIII,
3aCTOCYBaHHS METOMIB OOYMCIIOBAILHOTO IHTENEKTY, 30KpeMa CTaTHCTUYHOI,
HEWpOMEpEKEBOi Ta HEYITKOI OOpOOKM JaHWX, METOJIB MAIIMHHOTO HABYAaHHS Ta
T€HETHUYHOTO MTPOrpaMyBaHHS TOIIIO.

31aTHICTh JO JIOTIYHOTO MUCJICHHS, MOOYOBU JIOTIYHUX BHCHOBKIB, BUKOPHUCTAHHS
dbopMalbHUX MOB 1 MoOJENeHd aJrOPUTMIYHUX OOYMCICHb, MPOEKTYBaHHS,
pO3pOOJICHHS ¥ aHaji3y aJrOPUTMIB, OIIIHIOBaHHS 1X €()EKTUBHOCTI Ta CKJIATHOCTI,
pPO3B’SI3HOCTI Ta HEPO3B’SI3HOCTI AJITOPUTMIYHUX TPOOJEM Il aJleKBATHOTO
MOJICJTIOBAHHS MPEIMETHUX 00JIacTel 1 CTBOPEHHS MPOTrpaMHUX Ta 1HPOPMaILIMHUX
CHCTEM.

31aTHICTh 0 IHTEJIEKTYaJIbHOTO aHaIi3y JaHUX Ha OCHOBI METO/[IB 0OUKCIIFOBAIBHOTO
IHTEJICKTY BKJIIOYHO 3 BEIMKHMH Ta IOTAHO CTPYKTYPOBaHUMHU JaHWUMH, iXHBOI
OlepaTMBHOI OOPOOKH Ta Bizyalli3alli pe3yJbTaTiB aHali3y B MPOLEC] pO3B’I3yBaHHs
TIPUKJIATHUX 33]1a4.

IIporpamHi pe3yjabTaTH HABYAHHSL:

BuxopucroByBatn Meronn oOpoOsieHHs 300pakeHb, METOM aHATI3y Bi€O MOTOKY
JAaHUX, METOM TIOOYI0BU TPUBUMIPHOT MOJIEJIi HA OCHOBI JJAHUX 3 300PaKEHb.
[IpoexTyBaTH, po3pOoOIISITH Ta aHAII3yBaTH aJITOPUTMH PO3B’I3aHHS OOUHCIIOBATHLHUX
Ta JIOTIYHUX 3aJ]1ad, OIIHIOBATH €()EKTHUBHICTh Ta CKJIAIHICTh aJITOPUTMIB Ha OCHOBI
3acToCyBaHHA (DOPMATHHUX MOJEJICH alTOPUTMIB Ta OOUNCITIOBAHUX (DYHKITIH.
3acTOCOBYBaTH METOAM Ta JITOPUTMHU INTYYHOTO IHTENEKTY 3a/Jisi CerMeHTaIlli Ta
JIETEKTYBAHHIO 300paKeHb.

MixkaucuuimiiHapHi 38°a3ku: Buia MaremaTuka.
3. Ilporpama HaB4YaJIbLHOI AMCHUILIIHA

Moayas 1. O0po0Jiennst 2D 300paskeHHs1



3micToBHUI MoayJb 1.

Tema 1. BBeneHHs1 B KOMIT FOTEpHUH 3ip, CBITJIO Ta KOJip, Mojei 00pobneHHs koiapopy. [ludpose
300paxkeHHs. Mozeni konbopy. Kopekirist ickpaBoCTi Ta KOJIbOpoTepeadyi.

Tema 2. 3ictaBneHHs 300pakeHb. Mojeni 3icTaBiaeHHs 300pakeHb. [lomyk mapamerpiB. Metonu
OIIIHIOBAHHS TTapaMeETPiB.

Tema 3. Kitacudikarrisi Ta momryk cXoxux 300paxeHb. AHa3 TEKCTYP.

Tema 4. 3ropTkoBi HeliponHi Mepexi. CTBOpeHHs Ta HaBYaHHS HEHPOHHUX Mepex. Bukopucranus
HEHPOHHUX MEPEX JJIsi 00pOOIJICHHS 300paKEeHb.

Tewma 5. Bizyamizanist po6otu HelipoHHUX Mepex. Kiacudikariis 6;1M3bK0 po3TalioBaHUX 00’ €KTIB.
Tewma 6. [lerextyBanns 00’ ektiB. Meron cnmu3bkoro BikHa. Jlerekropu R-CNN.

Tema 7. Cermentamis. OniHIOBaHHS TOYHOCTI cerMmeHTamii. [HTepakTHBHa cerMeHTamis. binapHa
cermeHnTaniss. CeMaHTUYHA CETMEHTAITisl.

Tema 8. [lepenecenHs cTUIIIB Ta CUHTE3 300paxkeHb. Moaudikailist 300pakeHb. Y MOBHBI T€HEPATOPH.

MoaynbHUA KOHTPOJIb

MogayJb 2. O0po01eHHs Bigeo Ta crBopeHHs 3D 300pakeHb.

3MicTOBHMI MOTYJIb 2.

Tema 1. Ontuunuii notik. Bizyanshe cynpoBomkeHHst 00’ €kTiB. KoMnoHeHTH QyHKIIIT O1IGHOCTI.
PosnizHaBanHs MOgii.

Tema 2. Po3psiakeHa TpuBMMipHa peKOHCTpyKIis. ['eomerpis 1Box kamep. I 'eomeTpis ClieHH.

Tema 3. llinpHa TpuBUMIpHA peKOHCTPYKIis. biHOKynspHe cTepeo. BukopucranHs cerMeHTarii.

baratoBu10Ba peKOHCTPYKIis. PEKOHCTPYKIIiS JTHOAUHH.

MopynpHUN KOHTPOJIb



4. CTpyKTypa HABYAJIbHOI JUCHUILTIHA

KinpkicTs roquu
HasBa 3MicTOBHOTO MOJYJIS 1 TEM VYceboro Y TOMy umcCIi
1 n n1a0. C. p.
1 2 3 4 5 6
Mopyas 1
3MicToBHUIT MoayJb 1.
Tema 1. 10 2 - 2 6
Tewma 2. 10 2 - 2 6
Tema 3. 10 2 - 2 6
Tewma 4. 10 2 - 2 6
Tema 5. 10 2 - 2 6
Tema 6. 10 2 - 2 6
Tewma 7. 10 2 - 2 6
Tema 8. 10 2 - 2 6
MoayabHHIT KOHTPOJIb 2 - - 2 -
Pa3om 3a 3micToBHUM Moynem 1 82 16 - 18 48
Moaysb 2
3micTOBHUI MOAYJIb 2.
Tema 1. 22 6 - 4 12
Tewma 2. 22 6 - 4 12
Tewma 3. 20 4 - 4 12
MoayJibHHII KOHTPOJIb 2 - - 2 -
Pazom 3a 3micTOBHUM MOJyJIEM 2 66 16 - 14 36
Ycboro roaun | 148 32 - 32 84
KoHuTpoJabHuii 3axijg 2 - - - 2
Ycboro roaun | 150 32 - 32 86
5. Temn ceMiHAPCHKUX 3aHATH
CeMiHapCchKi 3aHATTS He nepegdavyeHi HABYAJIbHUM IJIAHOM.
6. Temu npakTUYHUX 3aAHATH
HpaKTl/l‘lHi 3AHATTHA Henepex[ﬁaqeni HaBYaJbHUM IIJIAHOM.
7. Temu 1a00paTOPHUX 3AHATH
No KinbkicTs
Haspa Temu
/1 TOJIMH
1 Peanizalisg aaropuTMiB KOJIbOPO nepenayi 2
2 HaBuanHs HElpOHHIN Mepexi 2
3 Bizyauni3aiiisi HeHpoHHOI Mepexi 2
4 3icTaBiaeHHs 300paxeHb 2
&) JleTekTyBaHHs 00’ €KTIB 2
6 BukopucTtanHs HEHPOHHUX MEPEX JIJIsl CerMeHTallii 4




7 Moaudikatrisi 300pakeHb 2
8 MoaynbHHI KOHTPOJIb | 2
9 | Po3po0ienHst mporpaMHOro 3a0e3nedeHHs 3 CYyIPOBOAY BEIUKOT 4
KUIBKOCT1 00’ €KTIB
10 PexoHCTpyKIIis Oy1iBJIi HA OCHOBI JIAHUX 3 IBOX KaMmep 4
11 PekoHcTpyKIIis 00aMYYS JIFOAUHH 4
12 MonynbHHI KOHTPOJIb 2 2
Pa3zom 32
8. Camocriiina podora
No Kinbkicth
Ha3zBa Temu
/o TOINH
1 [lepenaya kompopy RGB Ta HSV 10
2 Agnropurmu GISTIS 10
3 Buau HelipoHHUX Mepex 10
4 Buu Bizyanizaiiii poOOTH HEMPOHHUX MEPEK 10
5 O3Haku 7151 MOITYKY CXOXKUX 300paKeHb 10
6 Kackaz knacudikatopis, SSD, Faster R-CNN 12
7 ROI-pooling, ROI-Align 12
8 Haracer KITTY 10
9 ITpoBelIeHHS] KOHTPOJIBHOTO 3aX0AY 2
Pazom 86

9. InauBiayabHI 3aBIaHHS

InousioyanvHi 3a60anns He nepeddaveni HaBYAIbHUM NIAHOM.

10. MeToau HaBYaAHHSA

[Ipu mpoBeneHi nekiiil, 1ad0paTOpHUX POOIT Ta CaMOCTIMHOI POOOTH BUKOPUCTOBYIOTHCS TakKi
METOIM HABYaHHSI SIK CIIOBECHI (OSICHEHHS, PO3MOBi/Ib, Oeci/ia, HaBYadbHa AUCKYCid Ta iH.); HAOYH1
(UTrOCTpYBaHHA, JIEMOHCTPYBAaHHS, CAMOCTIMHE CIOCTEPEKEHHS) Ta MpakTU4Hl (J1abopaTopHi
pobOTH), a caMe JIeKLil MPOBOAATHCS 3 BUKOPUCTAHHSAM OCHOBHHUX PO3JLTIB KOHCIEKTY JIEKIIH B
€JIeKTPOHHIN  ¢opMi, eleMEeHTIB MYJIbTUMEAINHOI MIATPUMKH Kypcy (BigeodparmeHriB),
JIEMOHCTpaIliif OKpeMHUX MPUHOMIB pOOOTH 3 IHCTPYMEHTAILHUM CepeIOBHILEM Ta/ab0 po3/1aTOYHOTO
MaTepiaiy y BUIJISAL CXEM Ta Jiarpam.

JIaGopatopHi poOOTH BUKOHYIOTHCS 3 BHUKOPHUCTaHHAM HaBUAIbHUX (JIEMOHCTpAlifHUX) Ta
JIEH30BaHUX MIPOrPaMHUX 3aCcO01B.

CamocriiiHa poOoTa BKJIIOYA€ MIATOTOBKY A0 JIAOOpAaTOPHUX POOIT, MOIYIBHOIO KOHTPOJIIO Ta
ICTINTY, BUKOHAHHS 11033 ayAUTOPHOI YaCTWHH 1HAWBIAYadbHOTO 3aBJaHHS 1 BUBYCHHS BKa3aHUX
BUIIIE TEM 33 KOHCIIEKTOM, JIITEPaTypHUMH JPKEpeIaMy Ta MPOrpaMHOIO JOKYMEHTAIII€E0.

11. MeToau KOHTPOJIIO

KonTpons 3aiiicHioeTbes 3r1i1H0 3 “Tlo70%KEeHHSIM Ipo MOAYIbHO-PEHTHHIOBY CUCTEMY OLIIHIOBAHHS
3HaHb CTYJIEHTIB”.



IToTOYHUHN KOHTPOJIb — BIJMOBITHO 70 MOBHOTH, SKOCTI Ta CBOEYACHOCTI BUKOHAHHS JIAOOPaTOPHUX
poOIT Ta PO3AUIIB JOMAIIHBOTO 3aBJIaHHS, HPOMDKHUN (MOIYJIBHUI) KOHTPOJIb — IHCHMOBI
KOHTPOJIbHI poOOTH Ha 8-My Ta 16-My TIXKHSX; HiICYMKOBHUN KOHTPOJb — MMCbMOBHH 3aiK.

12. Kpurepii oniHiOBaHHS Ta po3noAija 0aJiB, IKi OTPUMYIOTh CTYACHTH

12.1. Po3nonin 6aniB, siki OTPUMYIOTh CTYACHTHU (KIJIBKICHI KpUTEPii OI[IHIOBAHHS)

CkraioBi HaBYAJIbHOT banu 3a ogHe 3aHATTS Kinbkicts 3aua1h | CyMapHa KUTBKICTb
poboTu (3aBIIaHHSA) (3aBl1aHp) OaJtiB

3micToBHMIT MOaYJIb 1

BuxonaHHs 1 3aXUCT 0..5 7 0..35

1a60paTOpHUX pOOIT

MoynbHUNM KOHTPOJIb 0...25 1 0...25
3MicTOBHHITI MOAYJIb 2

BukoHaHHS 1 3aXUCT 0.5 3 0..15

J1a00paTOPHUX POOIT

MonylibHUH KOHTPOJIb 0...25 1 0...25

Ycboro 3a cemecTp 0...100

CemecTpoBUi KOHTPOJIb (3aJ1iK) TPOBOJUTHCS Y pa3l BIAMOBH CTyJEHTa Bija OajiB
MOTOYHOTO TECTYBaHHS M 3a HAsABHOCTI JOMYycKy 10 3aiiky. [lig udac ckiamanHs
CEMECTPOBOIO 3Ky CTYACHT Ma€ MOXKJIMBICTh OTpuMaTtu Makcumym 100 Gasis.
biner nns 3aniky ckiiagaeTbes 3 4 MUTaHb KOKHE MTUTAHHS OLIIHIOETHCS B 25 OaliB, 2
NUTaHHS TEOPETUYHI1, 2 MUTAaHHA NpakTH4yH1 — cyma 100 Ganis.

12.2. SxicHi kpuUTepli OIlIHIOBAaHHS

HeoOxigauii 00csr 3HaHb JI OJep KaHHS TO3UTUBHOI OIIHKU:
- OCHOBHI MOHSATTS, BU3HAYCHHS Ta MPOOJIEMH BUKOPUCTAHHS KOMIT IOTEPHOTO 30PY;
- BUKOPHUCTAHHSI HEMPOHHUX Mepex AJid Kinacudikailii 300pakeHb.

HeoOxignuit 006csT BMiHb AJII OJIepKaHHS MO3UTUBHOI OIIHKU:
BMITH BUKOPUCTOBYBATH METOIM JJIs Kilacu(ikalii Ta JeTeKTyBaHHS 300paKeHb.

12.3 Kpurepii oniHiOBaHHSI pOOOTH CTYAEHTa NPOTATOM CEMECTPY

3agoBizibHO (60-74). [TokazaTtu MiHIMYM 3HaHb Ta yMiHb. 3aXUCTUTHU BC1 IHIUBIIyallbH1 3aBJaHHS Ta
3/1aTH TecTyBaHHs. BmiT po3poliatu npocTi kinacudikaTopu 300pakeHb.

Joope (75-89). TBepo 3HATH MIHIMYM, 3aXUCTUTH BCl 1HAMBIIyalbHi 3aBAaHHs, BUKOHATH Bl KP,
3[IaTH TECTYBAaHHS Ta 11032 ayIUTOPHY CaMOCTIHHY poOOTy. BMiTH BCe 110 BKa3aHO y MOMEPETHEOMY
MYHKTI Ta BMITH BUKOPUCTOBYBAaTH METOH Bizyasizallii poOOTH HEHPOHHUX MEPEX Ta JeTEKTyBaTH
00’€KTH y BIJI€O.

Bigminno (90-100). 31aTi BCci KOHTPOJIbHI TOYKHU 3 OIIHKOIO «BiIMIHHO». JJOCKOHANLHO 3HATH BCi
TEMU Ta YMITH 3aCTOCOBYBaTH iXx. BMiTH Bce IO BKa3aHO y MOMNEPEAHIX IyHKTaX Ta BMITH
BUKOPUCTOBYBATH METO/M JJIsi CTBOPEHHS 3 BUMIPHUX 300pakeHb Ha OCHOBI (OTO.

Ikana ouiHoBaHHA: 0aJbHA | TpaguNiiiHA



. OriHKa 3a TPaIULIHHOIO IIKAJIOIO
CymMma OaniB — — .
Icniut, nudepenmiifoBanmii 3aIiK 3anik
90 - 100 BiagminaO
7/5-89 JloOpe 3apaxoBaHO
60 - 74 3a10BIJILHO
0-59 HezanoBiibHO He 3apaxoBaHo

13. MetoanuHe 3a0e3neyeHH
VYBech HayKOBO METOJWYHUN KOMILIEKT 3 AUCIUIUTIHM PO3MIIIEHO Ha OQIMIHHOMY OCBITHBOMY
noptani HamionampHOro aepokocMmiuHoro ysiBepcutera iM. M.E. JKykoBchKoro «XapKiBChKUH
aBialliiHUN THCTUTYT.

1. Kpuupkwuii J[.M. Komm’'rotepumii 3ip. Koncrekr nekmiii (B enexTponHid Qopmi). - XAl
2020.

14. PexoMenaoBaHa Jiitepatrypa

ba3zoBa

1. Bosk C.M., I'marymenko B.B., bonmapenxko M.B. Meronu o0poOku 300pakeHb Ta
KomI1 torepHuit 3ip. HaBuanbuuii mocionuk. — J1.:«JIIPA», 2016. — 148 c.

2. «[IporpamyBanHs KoMIT't0TepHOTO 30py Ha MOBi Python» f1. E. Coznem (2018).

JlomomixxkHa
1. Stepan Bilan, SergeyYuzhakov. Image Processing and Pattern Recognition Based on Parallel
Shift Technology.- CRC Press, Taylor & Francis Group,- 2018,- 194 p.
2. Stepan Bilan. Formation Methods, Models, and Hardware Implementation of Pseudorandom
Number Generators: Emerging Research and Opportunities. — IGI Global,- USA,-2017,- P.301.

15. Inpopmauiiini pecypcu
1. MeToau nouryky BiIKpUTHX O4el
https://uesit.org.ua/index.php/itse/article/download/57/46/
2. Po3po0iieHHsT MacMBHOT MiJCUCTEMH KOMITIOTEPHOTO OIHOKYJISPHOTO 30py 3a JOIMIOMOTOI0 BeO-
KaMep
https://www.researchgate.net/publication/273136627 _Rozroblenna_pasivnoi_pidsistemi_komp'uter
nogo_binokularnogo_zoru_za_dopomogou_veb-kamer_Preprint


https://it.nmu.org.ua/ua/scientific_method_materials/books/MOZKZ.pdf
https://it.nmu.org.ua/ua/scientific_method_materials/books/MOZKZ.pdf
https://www.igi-global.com/affiliate/stepan-bilan/320739/

