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Mporpama HaBYaNIbHOI AUCLUNAIHM

1. Onwuc HaBYanbHOI AUCUUNAIHKY, i MeTa, NpeaMeT BUBYAHHA Ta Pe3y/1bTaTU HaBYaHHA

Hapuanbna nuctumiina «{udposa 00pobka curHaiiB Ta 300paXkeHb) MpU3HAYECHA IS 3a0€3MeUeHHS

MITOTOBKH Y MAaricTpiB 3/1aTHOCTEW Ta KOMIIETEHTHOCTEW, HEOOXIAHMUX JJsi PO3B’SI3aHHS MPAKTHUHUX
3a1a4 npodeciiiHoi TisTbHOCTI, OB’ A3aHOT 3 pPO3POOKOI0, BIOCKOHAJICHHSIM Ta EKCILTyaTalli€lo 3aco0iB
11 (ppoBoi 00pOOKU CUTHAIIB Ta 300paKEHb.

Meta qUCHUIUTIHY: TIIATOTOBKA BUCOKOKBaIi(hikoBaHUX (haxXiBI[iB, AKi BOJIOAIIOTH METOIaMHU MMOOYIOBH
Ta eKCIUTyarailii 3aco0iB 1udpoBoi 0OpOOKM CHUTHATIB Ta 300pa’keHb, BMIIOTH Ha OCHOBI OTPHMaHHX
TEOPETUYHUX PE3Yy/IbTaTiB BUKOHYBATH K MOJICTIOBAHHS, TaK 1 pO3pOOKY TaKMX 3ac00iB.

IIpenmer AUCUUIUIIHK: TeOpis Ta MpaKTUKA 3aCTOCYBaHHS 3aco0iB HU(pPoBOi 0OpOOKM CHUTHAIIB Ta
300paKeHb.

Hucuumnnina «ugpoBa o0poOka curHaimiB Ta 300pa)KeHb» BIAHOCHTBCA 10 LUKIY HpodeciiHol
niarotoBku. Jlana aucruiutiHa HeoOXimHa s GOpMyBaHHS Yy CTYACHTIB 3HAHb PO METOJU Ta 3aco0u
nepenayi, oOpoOKH, aHami3y CUTHATIB 1 300pa’keHb 3a JIOTMOMOrol IHU(POBUX cUcTeM. Posrmsnyruit
MaTtepian JacTh 3MOTy MaiOyTHROMY (DaxiBI[IO CTBOPIOBATH Ta 3aCTOCOBYBATH Cy4YacCHI KOMIT FOTEPHO-
IHTErpoBaHi TEXHOJOTi, po3po0IATH UPPOBI CHCTEMH, MPOBOAUTH aBTOMATH3AIlI0 MPOLECiB 0OpOOKH



CUTHATIB 1 300pakeHb. HaOyTi mij yac BUBYEHHS MUCHIMIUIIHA 3HAHHS, BMIHHS Ta JOCBIJ MOXYTh OyTH
BUKOPHCTAaHI CTyJICHTaMH B MOJAIILIIOMY IPY BUBYCHHI CTICHiaTbHUX JUCIIHILIIH.

Memoro oceimnboco KoMnoOHeHma € hopMy8anHs y cmyOeHmis 30amHoCmel.:

e 3KI1. 3xarHicTh MPOBEACHHS AOCIIPKEHb HA BIIOBITHOMY PiBHI,

e 3K3. 3xarHicTh 10 aOCTPAKTHOTO MUCIIEHHS, aHANII3Y Ta CHHTE3Y,

e OK?2. 3naTHiCTh MPOEKTYBATH Ta BIPOBAHKYBATH BUCOKOHAJINHI CHCTEMH aBTOMATHU3allii Ta iX
NPUKIAJHE TporpaMHe 3a0e3nedeHHs, A peanizanii (yHKUIA yIpaBIiHHS Ta OIpPALIOBAHHS
iHdopmartii, 311HCHIOBATH 3aXKCT MPaB IHTEICKTYAIbHOI BIACHOCTI Ha HOBI MPOEKTHI Ta 1H)KCHEPHI
pilieHHs;

e @K3. 3pmaTHicTh 3aCTOCOBYBATH METOJM MOJICIIOBAHHS Ta ONTHMI3allil JUIsl JOCTiKEHHS Ta
MIJIBUINCHHS €()EKTUBHOCTI CHUCTEM 1 TMpPOIECIiB KEPyBaHHS CKIAJHUMH TEXHOJOTIYHUMHU Ta
OpraHi3amifHO-TeXHIYHUMHU 00’ EKTaMH;

e ®K?7. 3gaTHiCTh 3aCTOCOBYBATH CIICIliali30BaHe MMporpamMHe 3abe3nedeHHs Ta MUu(poBi TEXHOIOT 11
JUIE pO3B’SI3aHHS CKJIAAHMUX 3ajad 1 MpoOiieM aBTOMATH3allii Ta KOMII FOTEPHO-IHTErPOBAHUX
TEXHOJIOT'1Hi;

e OKS8. 3parHicTh po3po0asATH (YHKUIOHAIBHY, TEXHIYHY Ta 1H(OpMaLiliHy CTPYKTYypy
KOMIT IOTEPHO-IHTETPOBAHUX CHCTEM YIIPaBIIHHS OpraHi3aliiHOTEeXHOIOTTYHUMH KOMILIEKCAaMU 13
3aCTOCYBaHHSAM MEPEKEBUX Ta 1H()OPMAIITHUX TEXHOJIOTIH, MPOrpaMHO-TEXHIYHUX KEPYIOUHUX
KOMILICKCIB, MPOMHUCIOBHX KOHTPOJIEPIB, MEXaTPOHHUX KOMIIOHEHTIB, POOOTOTEXHIYHHX &
MIPUCTPOIB Ta 3aCO0IB JIFOIMHO-MAIMTUHHOTO 1HTEPQEHCY;

e OK9. 3parHicTb BHUKOPUCTOBYBaTH IOTJMOJIEHI 3HAaHHSA CHEIIAJIbHOTO MaTeMaTUYHOTO
THCTpYMEHTApII0 I MOJICTIOBAHHS, aHATI3y Ta iAeHTH]IKAIT MPIIAIIB 1 CHCTEM aBTOMaTH3aIlli,
Ta MPOIIECIB, 110 B HUX IMPOTIKAIOTh.

OcHOBHI 3a80aHHA 0C8IMHbLO20 KOMMOHEeHMa.

ITicns 3aCBOEHHS AUCHUILTIHU CTYICHTH MalOTh IPOAEMOHCTPYBATH TaKi pe3yJbTATH HABYAHHSA !

e PHO04. 3acTocoByBaTu CydyacHi MiJIX01 1 METOJY MOJICIIIOBAHHS Ta ONTUMI3AIlT JUIsl TOCTIKSHHS
Ta CTBOpEHHS €(EeKTHBHUX CHCTeM aBTOMaTH3alii CKJIaJHUMHM TEXHOJOTIYHUMH Ta
OpraHi3aIlifHOTEXHIYHUMH 00’ €KTaMHU;

e PHIO0. Po3po0asti 1 BUKOPUCTOBYBATH CIelLliali30BaHe MporpamHe 3abe3nedeHHs Ta HUQpoBi
TEXHOJIOTIT JJIsi CTBOPEHHS CUCTEM aBTOMAaTH3allil CKJIAJAHUMH OpraHi3aliifHO-TeXHIYHUMHU
00’exTamMu, MPOQECiitHO BOJIOAITH CHIELiaTbHUMU TPOrPaMHUMU 3ac00aMu;

e PHI3. BuxopucroByBaTH cHeI[iaJIbHUM MaTeMaTHYHUN 1HCTPYMEHTapid A MOJEIIOBaHHS,
aHaizy Ta iAeHTudiKaIii mpuIaaiB i CHCTEM aBTOMAaTHU3allii, Ta MPOIIECiB, 10 B HUX MPOTIKAIOTh.

2. MpepeKBi3nuTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA CXemMi HaBYaHHA 33
BiANOBiAHOIO OCBITHLOIO NPOrPaAMolo)

Hucrummina «lludpoBa 0o0poOka curHamiB Ta 300pakeHb» 0a3ye€TbCcsl HA 3HAHHAX, 3700yTHX
CTYZIGHTaMH B IpOLECi BUBYEHHS HUMH BHIIOI MaTeMaTHUKH, MPOrpaMyBaHHs, MPOEKTYBaHHS CHCTEM
aBTOMaTH3allii, Teopii aBTOMaTUYHOTO KEPYBAHHSI MIPOTATOM 3700YyTTs nepiioro (6akaiaBpChKoro) piBHA
BUIIIOT OCBITH.

VY nojanbuioMy 3HaHHS Ta BMIHHS, OJIep’KaHl IPU BUBYEHHI Ii€1 JUCHMILUIIHU, BUKOPUCTOBYIOTHCS Y
crieliajJbHUX 1 MpOo¢eciiiHO-OpIEHTOBAHUX AUCIMILIIHAX, @ TAKOX MPU PoOOTI 3a TEMOIO MaricTepchbKoi
JcepTartii.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

Ha nepmomy 3aHATTI nepedavyaeThecst 03HAHOMIIEHHS CTYAEHTIB 13 CTPYKTYPOIO AUCIUILIIHY, TUTAHOM
Ta TIOPSIIKOM TIPOBENEHHS JICKIIWHUX 3aHATh, BUIaMHU MPOMIKHOTO KOHTPOIIIO, CUCTEMOIO OIiHIOBAaHHS
(30KpemMa peUTHHTOBOIO CUCTEMY OIIIHIOBaHHS YCIIIIHOCTI CTYACHTIB).

JlekmiitHi 3aHATTS TPUCBAYEHI BUBUYCHHIO OCHOBHHMX METOJIB Ta TEXHIUHOI peami3amii 1udpoBoi
00poOku iHpopMarii; 0coOIMBOCTEN aHAIOroBO-UU(POBOrO Ta IU(PPO-aHAIOTOBOTO IEPETBOPEHB
CUTHAJIB; OCHOB aHa3y Ta pO3IMi3HaBaHHS MUPPOBUX 300pakeHb; METOMIB JIHINHOI Ta HETIHIHHOL
udpoBoi (inbTpamii CUrHANIB; MPUHLMIIIB aBTOMATH3allii MPOIECIB aHami3y IUPPOBUX 300pa’keHb.



[IpoBeneHHS JIEKIIA CYyHpPOBOKYETHCSA TIEPETIISIIOM TMPE3CHTAIMHUX MarepiaiiB. TeMaTHYHUN 3MicT
JTUCITUTLTIHA HACTYITHUH:

Po3oin 1. Knacugixayia ma ocnosu uyughposozo npeocmaeieHHA CUCHAIG.
Tema 1.1. Beryn 1o undpoBoi 06poOku curHaiiB Ta 300paxeHb.
Tewma 1.2. ®opmu nogaHHs Ta KiaacudiKallis CUTHATIB.
Tema 1.3. V3aranbHeHi cxeMu TU(POBUX CUCTEM.
Tewma 1.4. Ananoro-uudpoBe nepeTBOPSHHS CUTHAIIIB.
Tema 1.5. Lludpo-ananorose nepeTBOPEHHs CUTHAIB.
Po30in 2. Inmezpanvni nepemeopenusn cuzHaia.
Tewma 2.1. ITigxoau 10 CIIEKTPaIBLHOTO aHATI3Yy CUTHAIIIB MeTOI0M Dyp’e.
Tema 2.2. BUKOpUCTaHHSI JUCKPETHOI'O Ta ILIBUJKOTO NepeTBOpeHHs Pyp’e i CIEKTPAIIbHOTO
aHaJi3y CUTHAIIIB.
Tema 2.3. 3acTocyBaHHS BEHBJIET-TIEPETBOPEHD Il OOPOOKH CUTHAIIB.
Po30in 3. Kopenauiiinuii ananiz cuznanie ma 300pasxcens
Tema 3.2. KopenauiiiHuii aHaii3 CUTHAJIB Ta 300paKeHb.
Tema 3.2. 3ropTka. 3B’430K MK KOpeIALIHHUMU (QYHKI[ISIMU Ta CIIEKTPAMHU CUTHAIB.
Po30in 4. Ananiz eunaokoeux cuznanisg.
Tema 4.1. XapakTepucTHUKU BUTIAIKOBUX CUTHAIIIB.
Tema 4.2. KopensuiiiHi Ta CeKTpaibHi (YHKII1 BUTIAAKOBUX CUTHAIB.
Po30in 5. Cucmemu 06podKku cuznanis.
Tema 4.1. Ananorosi cucteMu 0OpOOKH CUTHAIIB.
Tewma 4.1. IudpoBi cucteMu 0OpoOKH CUTHATIB.
Po30in 6. Moodynsauyia ma demooynayia cuzHanie.
Tema 3.1. Buau Ta MeToiu MOYJIALIT CUTHAIIB.
Tema 3.2. JleMomyssIisi CUTHATIB.
Po30in 7. Ocobnueocmi yughposoi 06poodxu 300pasricens.
Tewma 7.1. OcHoBHI 331241 00pOOKH 300pa’KEHb.
Tema 7.2. LluppoBa 06poOKa KOJILOPOBHUX 300paXKEHb.

4. HaBuanbHi maTtepianu Ta pecypcu
ba3oBa girepartypa, Ky noTpiOHO IPOYUTATH I ONIAHYBAHHS TUCIUTIIIHU:

1. [udposa o6pobka curHaiiB Ta 300paxxkeHsb. [ Enxexrponnuil pecypc]: HaBu. noci6. ams 37100yBadiB
CTyNMeHs Marictpa 3a OCBIT. mporpamoro «KoMIT'tI0oTepHO-IHTETpOBaHI CHUCTEMHU Ta TEXHOJOrli B
npuiano0yayBanHi» cnenl. 174 ABromaru3zallisi, KOMI IOTEpHO-1HTETpOBaH1 TEXHOJIOTIT Ta poOOTOTEXHIKA
/ KII im. Irops Cikopcekoro; yknan.: B. I. Mukutenko, I'. C. Tumuuk. Enextpon. Tekct. naxi (1 ¢aiun). —
Kuis: KIII im. Iropst Cikopcrkoro, 2025. — 181 c.

2. Iludposa 06pobOka curHamis Ta 300pakeHsb. YactuHa 1. [EnexTpoHHU# pecypc] : IpakTHKYM : HaBY.
noci6. ans 3100yBayiB CTYNEHsI MaricTpa 3a OCBiT. porpamoro «Komi 1oTepHO-1HTErpoBaHi CUCTEMH Ta
TEXHOJIOTI] B mpuiaao0yayBanHi» crei. 174 (G7) ABromartu3zarlisi, KOMITIOTEPHO-IHTETPOBaH1 TEXHOJIOT11
Ta poborotexHika / 1. B. KpaBuenko, B. I. Mukurenko. — Enextpon. Texct. aaui (1 ¢aitn). — Kuis : KIII
im. Irops Cikopcbkoro, 2025. — 76 c.

3. Iudpora 06podka curnainis Ta 300pakenb. Yactuna 2. [Ipaktukym [Enextponnuit pecypc] : HaBu.
noci0. 1715 3100yBaviB CTYIEHsS MaricTpa 3a OcBIT. nmporpamoro «KoMmi 10oTepHO-1HTErpoBaH1 CUCTEMU Ta
TeXHOJIOTi1 B pmiano0yayBanHi» crell. 174 (G7) ABToMartu3zailis, KOMIT'FOTEpPHO-IHTETPOBaHI TEXHOIOT11
ta poborotexnika / I. B. KpaBuenko, B. I. Mukurenxo ; KIII im. Iropst Cikopcekoro. — EnekTpoH. TeKCT.
nani (1 ¢aitn). — Kuis : KIII im. Iropst Cikopcrkoro, 2025. — 85 c.

4. OcHOBU Ta MeTOAM IUPPOBOI 0OPOOKH CUTHAIIB: BiA TeOpii JO MPAaKTUKU: HABY. MOCIOHUK /
VYmenko 10.0., M.C. I'aBpuisix, M.B. Tanax, B.B. JIBopxak. — Uepnisui : UepHiBelbkuit Hall. yH-T iM. FO.
denpkosuua. — 2021, — 308 c.

5. KoOumin O. A., TBopomenko I.C. Meronu ungppoBoi 00podku 300paxens: HaBuanbHuUil moCciOHUK.
XapkiB: XHYPE. — 2021. — 124 c.

6. boposuubkuii B. M., Po3poOka nporpam ans uugppoBoi oOpoOKH 300pakeHb 3 3aCTOCYBaHHSIM
OpenCV", HaBuanbawuii mocionuk. Kuis: "Ilomitexnika". — 2022. — 84 c.

7. Kpasuenko, I. B. Lludpoa obpoOka curHamiB Ta 300paxkeHb. PekomeHnaii A0 BHUKOHAHHS
po3paxyHkoBo-rpadidHoi pobotu [ EnekrponHuii pecypc] : HaB4aabHUM MOCIOHUK AJ1s 3100yBaYiB CTYIICHS



Marictpa 3a OCBITHBOIO mporpamoro «KoMmIT'IoTepHO-IHTErpOBaHI CHUCTEMHU Ta TEXHOJOrii B
npuiano0yayBaHHI» crenianbHocTi 174 «ABTOMaTH3allisi, KOMIT'IOTEPHO-IHTEIPOBaHI TEXHOJIOTIi Ta
pob6ortotexHikay / I. B. KpaBuenko, M. C. Mamyrta. - Kuis : KIII im. Iropst Cikopcekoro, 2023. - 90 c.

JonaTkoBa JiiTeparypa, SKy pPEKOMEHIOBAHO BHUKOPHUCTOBYBATH [UIsl MOTJIUOJNEHUX 3HaHb 3
IUCLAIUIIHHA:

8. Hwumban O. M., BbponikoB A.l. Cuctemu anantauii po6otis i Texnosoris OpenCV : HaBYaTbHHIMA
nocionuk. Xapkis: XHYPE. — 2019. — 144 c.

9. Kpenesuu A. I1. Python y npuknaznax i 3agagax. Yactuna 1. CtpykrypHe nporpamyBanHs. Kuis:
BIIL] "KuiBcbkuii YuiBepcuret". — 2017. — 206 c.

10. KpeneBuu A. II. Python y mnpukmamax 1 3amauax. YactmHa 2. OO’ €KTHO-OpIEHTOBaHE
nporpamyBanss. HaBuansauii nocionuk — Kuis: BIIL] "KuiBcekuit YuiBepcuret". — 2020. — 152 c.

11. Allen B. Downey Think DSP: Digital Signal Processing in Python. — O'Reilly Media. — 2016. — 165
p.

12. Hakoneunuii A. . OO6pobOka curHaiip : HaBY. 1ocid. / A. W. Haxoneunwmii, P. I. Craxis, P. A.
Hakoneunwii. Han. yH-T «JIbBiBChKa TONiTeXHIKa». — JIBBiB: Pactp-7. — 2017. — 217 c.

13. Topomenko 1. C. Koncmekr nexuiit 3 nucuuruiinu «{udposa o6podka 300pakens» / 1. C.
TBopomenko; XapkiB. Hal. yH-T MicbK. rocm-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M.
bekeroBa, 2015. — 75 c.

14.TIonoB A. O. Teopis curHaniB [Enexrponnuii pecypc] : HaBuanpauid nmocionuk / KIII im. Irops
Cikxopcrkoro; ykian. A. O. Ilonos. — Enekrponsni tekcrosi gani (1 ¢aitn: 3,87 Mo6aiit). — Kuis : KIII im.
Irops Cikopcrkoro, 2019. —270 c.

15. Mypasiio O. B. Ilepemaya manux Ta cy4acHi MeToau oO0poOku curHainiB. I[Ipaktuxym
[EnexTpoHHMIA pecypc| : HaBYANbHUN TMOCIOHMK HJisi 3M00yBaviB CTyIEHs OakajaBpa 3a OCBITHBOIO
nporpamoro «Komm'roTepHO-1HTETpOBaHi CUCTEMH Ta TEXHOJIOT11 B Mpuia1o0yayBaHH1» ciemianbHocTi 151
«ABTOMAaTH3allisl Ta KOMII IOTepHO-iHTerpoBani Ttexnosorii» / O. B. MypasiioB ; KIII im. Irops
Cikopcrkoro, — Enextponni Tekctosi gani (1 daiin: 7,05 Mo6aiir). — Kuis : KIII im. Iropst Cikopcbkoro,
2022. - 55 c.

16. Digital Image Processing, 4th edition. Rafael C. Gonzalez, Richard E. Woods. 2018

17. Coxypenko B. M. IlepeTBopeHHs CUTHANIB B ONTHKO-EJIEKTPOHHUX cucTteMax [EnexTpoHHMit
pecypc]: HaByanbHUIl MOCIOHMK Ui 3700yBadiB CTYNEHsS MaricTpa 3a OCBITHBOI MPOTPaMoOIo
«Komm’toTepHO-1HTErpOoBaHl CHCTEMH Ta TEXHOJOrii B mpwiagoOyayBaHHI» coemianbHocTi 151
«ABTOMaTH3allisl Ta KOMI IOTepHO-iHTerpoBaHi TexHojorii» / Cokypenko B. M. ; KIII im. Irops
Cikopcekoro. — Enextponni Texctosi aani (1 gaitn: 1.91 Mo6aiit). — Kuis : KIII im. Irops Cikopcekoro. —
2023. - 114 c.

HaB4YanbHUI KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMOHEHTA)

HaBuanbHi 3aHATTS nependayeHi y Gopmi Jekmid, NpakTHYHUX 3aHATh Ta CaMOCTIHHOI poOOTH
CTYACHTIB. 3aCTOCOBYETBCS CTpaTerisi aKTHBHOTO 1 KOJIEKTUBHOTO HAaBUaHHS, $Ka BU3HAYAETHCS
1H(pOpMaliifHO-KOMYHIKaLlIHHOIO TEXHOJIOTi€l0, 110 3abe3neuye MpoOJIeMHO-IOCTIAHULIBKAN XapakTep
IpOLECy HaBUaHHSA Ta AaKTHUBI3ALII0 CaMOCTIHHOI POOOTH CTYIEHTIB (EJIEKTPOHHI TNpe3eHTalll uis
JEKIIMHNX 3aHATh, BAKOPUCTAHHS ay/10- Ta B1I€OMIITPUMKH HABYAIBHUX 3aHATH TOILO).

Jlexkuiiini 3aHATTH

Jlekuisi 1. Beryn 10 ungpoBoi 00podku curHaiiB Ta 300paxeHb.
Bcerynna gactuna. [Tonstts curnany ta 3006paxenss. [ToasaTTs mmudpoBoi 00poOku curHary. Pactpose
1 BEKTOpHE MpecTaBlIeHHs 300paxkeHb. TUIOBI 3a1a4i nnppoBoi 00podku curHaiis [1-3].

Jlekuis 2. @opmu nogaHHs Ta Kiaacudikaniss CUrHATIB.

BunankoBi Ta ngerepmiHOBaHI cUTHanmu. AHajoroBi Ta uudposi curHanu. KsaHTyBaHHsA Ta
JTUCKpeTH3allis aHajoroporo curdany. OTHOBUMIpHI Ta 6araTOBUMIPHI CHTHAJU. 3arajibHa Kiacudikarist
curnanis [1,2,11].

Jlekuis 3. MaTeMaTH4He NpeACTABJICHHSA CUTHAJIIB.



Mopeni TecToBuX curHajiiB. OCHOBHI XapaKTEePUCTUKH, MATEMATHYHHUIA OTTUC Ta BIACTUBOCTI TECTOBUX
curHaniB. ®Dynkumis Xeicaiina Ta ii 3actocyBanHs npu oOpobOui curHanmiB. ®yskmis [ipaka ta ii
BiactuBocri [1,2,12].

Jlekuis 4. Y3arajibHeHi cxeMHu HH(POBUX CHCTEM.
CTpyKTypHI CXeMHU TUIIOBUX MOJYJIIB aHATIOr0BO-IIU(POBOro Ta u(po-aHAIOTOBOT0 IEPETBOPIOBAYIB,
iX OCHOBHI KOMITOHEHTH Ta MPHHLUI podoTtu [1,2].

Jlekuist 5. AnaJsioro-nugpose nepeTBOPEeHHs CUTHAJIB.

OcHoOBa NMPHUHLHXITY 4acOBOi AMCKpeTH3amii curnamy. Kpurepii sikocti HaOmmKeHHs curHainy. Buan
yacoBoi auckperusauii curHanmy. I[IoHATTS cTuCHeHHS nAaHuX. BuOip Kpoky piBHOMIpPHOI 4acoBOi
muckperuszanii. Teopema  KortenbHukoBa. OCHOBHI — XapaKTEPUCTUKM  aHAJIOTOBOTO-LIU(PPOBHX
nepeTBoproBauis [1,2].

Jlekuis 6. Llmdpo-anasiorose nepeTrBopeHHsi CHTHAJIB.

BigHoBnenHs HemnepepBHUX curHaiiB. Excrpamomsunis nanux. [IOHATTS Ta BUAM €KCTPANoNSTOPIB.
IMnynpcHa — XapakTepHCTHKa 1 mepenaBaibHa (QYHKIIS — eKCTpamoiaropa. AHalIoroBa MOETb
excrpanoisTopa. [loxuOku BiHOBICHHS aHAOroBoi opmu curHainy [1,2].

Jlexnis 7. Ilignxoau 10 CHEKTPAJBLHOI0 aHAJII3Y CUTHAJIB MeT0o0M Dyp’e.

Posknan ¢ynkuii B psg @yp’e. Ilonsarrs ta BusHaueHHs AiicHUX KoedinientiB Dyp’e. Teopema
HaiikBicta. OcobmuBocti poskiany ¢yHkiii B komrmuiekcHUd psan @Dyp’e. IloHATTS Ta BU3HAYECHHS
KOMIUIEKCHUX KoedinieHTiB @yp’e. BU3HaUSHHS CHEKTPY aMILTITY[, CHEKTPY (a3 Ta CHEKTPY MOTYKHOCTI
curHainy. Teopema ITapceBasst. OCHOBHI BJIaCTHBOCTI pO3KiagaHHs curnany B psg @yp’e [1,2,11].

Jlekuisi 8. BukopucTaHHs IMCKPETHOr0 Ta IBHAKOIO NepeTBOpeHHs Dyp’e 11 CIeKTPAJIBLHOT0
aHaAJII3y CUTHAJIB.

TexHonoris 3actocyBanust Metony Dyp’e st aHanizy nudpoBux curHaiiB. [TIoHATTS Mpo qUCKpeTHE
neperBopeHHs Dyp’e. OCHOBHI BJIACTUBOCTI JUCKpEeTHOro mneperBopeHHss Pyp’e. IlepioguuHicTh Ta
CUMETPUYHICTh cHeKkTpy. HeoOXiIHICTh 3acTOCYBaHHS Ta CyTh aJTOPUTMY IIBHJAKOTO IEPETBOPEHHS
dyp’e. DinpTpallis CHTHAIIB 3a JOIIOMOTO0 TUCKpeTHOro neperBopeHts dyp’e [1,2,12].

Jlexkuis 9. 3acTrocyBaHHs BeliBJieT-nepeTBOPEHD /1Jisl 00POOKH CUTHAJIIB.

Henoniku cnekTpanbHOoro aHanizy uudpoBux curHaiiB merogoM @Dyp’e. IloHarts npsmoro Tta
o0epHEHOro BelBieT-nepeTBopeHHs. OCHOBHI O3HaKu BelBieTy. lIpukiiagym MaTepuHCHKUX BEHBIIETIB.
HenepepsHe BeiiBier-nepeTBopeHHs. BiacTuBocTi BeiiBieT-anamisy [2,3].

Jlekuisi 10. OcHOBH KOpeNsiifHOr0 aHATI3Y CHTHAJIIB Ta 300pPakeHb.

BumiproBanus creneni noaioHocti pyHkii. [ToHsaTTs KoedimienTy kopensuii. [IoHATTS, BU3HAUCHHS
Ta BJIACTUBOCTI (DYHKIIT B3aeMHOI Kopensuii. Bukopucranus QpyHkiii B3aeMHOT KOpessLii A1 po3paxyHKy
4acoBoi 3aTpuMku curaamis [1,2,10].

Jlekuisi 11. ABTOoKOpesiniiiHa PpyHKIis.

IToHATTS, BU3HAUEHHS Ta BIacTUBOCTI QyHKIIT aBToKOpernswii. Teopema Binepa - Xinuuna. [TonarTs
CIEKTPaIbHOT HIIJIFHOCTI TOTYXHOCTI cuUTHay. BrmactuBocti omepartii 3ropTku. JIMCKpeTHa 3ropTka
[1,2,10,12]. Mooyrvna konmpoavna po6oma, nepuia 4acmuna.

Jlekuis 12. Anauti3 BUNaJKOBUX CUTHAJIB.
XapakTepUCTUKU BUIAAKOBUX curHamiB. Kopensmiiini ¢yHkuii BumajgkoBux curHaiiB. CreKkTpaibHi
XapaKTEepPUCTHKH BUMAIKOBUX mporiecis [1,11].

Jlexuis 13. AHanoroBi cucteMu 0OpOOKHU CUTHATIB.

JliniiHi Ta HENMiHIMHI cucTeMu, iHTerpan {roamens. IMmynscHa, IepexijiHa XapaKTePUCTUKH CUCTEMH.
Amnaorosi ¢insTpu [2,3,9].

Jlekuisi 14. luckpeTtHi cuctemMu 00po0KHM CUTHAJIB.
ImmynbcHa, mepenaBaibHAa  XapakKTepUCTHKU cuctemu. Kiacudikamis 1udpoBux — (QuUIbTpIB.
Hepexypcusni nudposi ¢piastpu. Pekypcusni nudposi ¢piastpu [2,3,9].

Jleknist 15. Buamu ta meToam MoayJisiii CHTHAJIB.

[TonsaTTss Ta mpu3HAYeHHS MOMYNAIMil cUTHaNiB. Buam Momymsmii Ta ix peamizamis. Momymsiis
aHayioroBux curHaiiB. OQHOTOHANFHA Ta 6araTOTOHANBHA aMILTITyHA MOy siis. [udposa Momgymsiris
curnaimis [1,2,12].



Jlekuisi 16. leMoayasimisi CUTHAJIB.

Metoau 1eMoayJIsIii aMILTi Ty JTHO-MOAY/IbOBaHOTO curHaiy. KoedimieHT kopucHoOi aii pi3HUX METO/IB
nemoaysaii. CxeMa 1 MpuHOUI POOOTH aMIUTITYAHOTO OJHOHAIBIEPIOIHOTO JAETEKTOpa. AMILUTITY THUN
JIETEKTOP 3 CHHXPOHHOI0 JeMoxayisiiero [1,2,12].

Jlekuist 17. OcHoBH U(PPOBOiI 00pOOKHU 300pakKeHb.
Mopueni nonanHs 300paxxeHb. OCHOBHI 331241 00poOKH 300pakeHb Ta iX TexHiuHa peanizauis [4,13].

Jlekuisi 18. lludgpona 06podka KOJILOPOBUX 300pakeHb.

Komnipui mozgeni 300paxens. IlceBgokonbopu. OcHOBH 00poOKH KOJIHOPOBUX 300paxeHb. KoumipHi
ICPETBOPCHHS. 3IJIaUKYBaHHS 1 MiABUIIEHHSA pi3kocTi. CTHCHEHHS KOJIBLOPOBHX 300pakeHs [3,4].
Mooynvna konmpoavha poooma, opy2a 4acmuna.

IIpakTU4Hi 3aHATTA

OcHOBHI 3aBIaHHS IHMKJIY NPAKTHUYHUX 3aHATH: 3aKPIATH TCOPETHYHUN MaTepian, OTPUMATH
MPaKTUYHI HABUYKW HAIMCAHHS IPOrpamMHOro 3abe3medeHHs il 1udpoBoi 0OpOOKM CHUTHATIB Ta
300pa)KeHb, BUKIUKATH 1HTEpEC IO IMOAAIBIINOrO 3aCTOCYBaHHS 3HAHb 3 JTUCIUILUIIHA B HaBUYAIbHIMH,
HayKoBil Ta mpodeciitnux chepax. Huxue HaBeeHO AeTani30BaHU ONMKUC MPAKTUUYHUX 3aHSTh!

I3 1. Bcerynse 3aHaTTA. TexHika Oe3nekd W mpaBuia MOBO/KEHHS B KOMIT IOTEPHOMY KJIIaci.
3HalOMCTBO 3 MPOrpaMHUMHU 3acobamu 1uppoBoi 00poOKku curHamiB Ta 300paxens (Python, MATLAB
tomo). HamamTyBanHs Ta BXig 10 BipTyalbHOTo cepenosuma. l[lepeBipka HasBHOCTI Ta Bepcii
BcraHoBiaeHux 0Oiomiorek (OpenCV, Scikit-image Matplotlib, SignalToolbox, ImageToolbox Toiio0).
OcHoBu poboTH 3 «kuBUMI» penakropamu ( Jupyter Notebook, Live Notebook, PyCharm tomo).

13 2. IlouaTtok poGoTm MacuBamu. bibmioreku poGotu 3 macuBamu (Numpy, SciPy Tomio).
CrtBopeHHs Ta BimoOpakeHHS MacUBiB JaHUX. ba3oBsi omnepairii 3 MacuBamMu.

I13 3. I'pagiune BinoOpaskeHHsi curHajiB. I'padiuni 6i6miorekn (MatplotLib Tomo). [ToOynosa
JIBOMIpHUX rpadikiB Ta ricrorpaM. CtBopeHHs 3D noBepXxoHsb.

I13 4. IlobynoBa curnajais. biGmioreku Numpy, SciPy, SignalToolbox tomo. Moneni TecToBuX
CUTHATIB. IMITyJIbCH1, IEPIOIMYHI Ta BUIAKOBI CUTHAIHU. ['eHepallisa nupoBUX CUTHAIIIB MEBHOT (hOPMH.

I13 5. Cnexrpanbuuii ananiz curhauis. [loOynoBa cnekTpy ammuniTyq Ta (a3 iMIyIbCHOTO Ta
nepioguyHoro curHairy. CMmyrosa QuibTpalis CUTHAIIB 3a JOIIOMOro0 nepetBopeHHst yp'e.

I13 6. 3acTocyBanus BeiiBiertiB 151 00podku curnaniiB. OpHOBUMIpHE BEHBIIET-TIEPETBOPEHHS.
[TobynoBa BeliBneTHOro crekTpy curnainy. Ckeiiorpamu.

13 7. Iudposa kopeasinis curaagiB. OyHKIs aBTO Ta B3a€EMHOI KOpeJALii TUCKPETHUX CUTHAIIB.
Kopensuiiiniit aHai3 TMCKPETHUX CUTHATIB. Y3rokeHa QuibTpallis CUTHATIB.

13 8. Iu¢posa 3roprka curnaiis. JliHiiiHa Ta HUKJIIYHA 3rOpTKa AMCKPETHUX CUTHAMIB. 3B’ SI30K
u(pOBUX 3rOpTKH, Kopersiii Ta yp’e neperBopeHHs. JliHiitHa QiIbTpalis CUTHATIB.

I3 9. Jliniiina ¢insTpania curnaniB. MogemoBanns CIB ta HIB ¢ineTpiB, nocmimkeHHS
pe3yabTaTiB ix 3actocyBanHs. LllymoBa dinbTpartis Ta BUIIJIEHHS CMYTH YaCTOT CUTHAJIIB.

113 10. Oudposa moay.asimisa Ta AeMoayasimia curHagiB. JloCTiPKeHHS CHUTHATIB 3 aMILTITYTHOIO
MoxayJssiiero. CnekTpu OJHO- Ta 0araTOTOHAJBHOTO AaMIUTITYAHO-MOAYJbOBAaHMX CHUTHaNIB. MeToau
JeMOAYJIALIT CUTHAIIB.

113 11. Ba3sosi xii 3 306paxkennsamu. biomiorekn podotu 3 300pakenusmu (OpenCV, Scikit-image,
PIL, ImaheToolbox Tomio). 3unTyBaHHs, 3anKc Ta BiAOOpakeHHs 300pakeHb. BU3HaueHHs mapameTpiB
300pakeHHs: PO3Mip, KaHaimu, Komip. JlocTym 10 OKpeMHX MIKCETiB Ta OKPEMUX KOJIPHUX KaHaIIB
KOJIbOPOBOT'O 300paxkeHHs. PoOoTa 3 Tpymnoo mikcemiB.

I3 12. AMnJjitynHa o0poOka moejieMeHTHA 300paxkeHb. [ictorpama 1udpoBOro 300pakeHHS.
AMIUTITYTHI IEpETBOPEHHS: IEPETBOPEHHSI 300pa’keHHsI B HETAaTHB, 3MiHA SICKPABOCTI Ta KOHTPACTY, raMa-
KOPEKIIisl, €KBaJIi3allisl TICTOrpamH.



13 13. AmMmiityana o6podka: moporoBa o0podka 300pakeHb. [ 00ampHa moporosa oOpoOKa.
Binapizaris metogqom Omy. IToporosa 06poOka 3 aekiibkoMa moporaMu. AJanTUBHA MOPOroBa 0OpoOka
300pakeHb. KyckoBo-JiHiitHa aMIuTiTY 1Ha 00poOKa.

I13 14. 'eomeTpuyHi nepeTBOpPeHHsI 300paxkeHb. MacmraOyBaHHs, OOCpTaHHS, MEPEMIIICHHS,
nepekic. IIpoctopoBe mepeTBOpeHHS KOOpAWHAT. IHTEpHOAIis 3HA4YEeHb SCKPABOCTI ITIKCEIB.
[lepeTBOpeHHS MEPCIIEKTUBU 300paKeHHA. AyrMEHTallist 300pakeHHS.

I13 15. Mopdosoriuna o6podka 300paxennb. Epo3is, aumsiimis, MopdoioridHe BiIKPUTTS, 3aKPUTTS
Ta TPAJIEHT, 130JIA1lis JOKATHbHUX MAKCUMYMIB Ta TEMHHX PErioHiB. 301IbIICHHS Ta 3MEHIIEHHS KOHTYPIB
300pakeHHS.

I13 16. IIpocTopoBa disbTpanis 300paxens. JIiHiliHa Ta HeMHIAHA QinbTpallis 300pakeHb. OiIbTpH
HiABUIIEHHS PI3KOCTI, po3MUTT. DinbTparis 300paxkeHHs 3a gornomororo ¢GyHkuii I'ayca. Menianumii
¢bineTp. BuUsABIECHHS KOHTYPIB.

I3 17. ®yp’e¢ o6podka 300pakeHb. 3aCTOCYBaHHS JBOBUMIpPHOrO mepeTBopeHHs Dyp'e s
300paxkeHs. Dyp’e dinbTpallisa 300paxeHb. 3HIKEHHS PO3UIBHOT 31aTHOCTI 3a Aonomoroo ["ayccoBoro
¢binpTpa. IlinmBHUIEHHS PO3AUILHOT 3JaTHOCTI 300pa)XCHHS 3a JOIOMOTrOI0 mepeTBopeHHs Dyp'e.
BinHOBIJICHHS pO3MHUTHX 300pa’KECHb

113 18. IlinBeaeHHs miACyMKiB.
InpuBinyanbHi 3aB1aHHSA

[HnuBiMyanbHI 3aBAAaHHS IOJSITAlOTh Y HAKOMHMYEHHI, MOTIMOJCHHI Ta cHCTeMaTH3allii 3HaHb 3a
TEMAaTUKOI0 HaBYaJIbHOI JAUCHUILIIHU. MoJyiabHa KOHTpoJIbHA poOoTa nependadae mepeBipKy 0a3zoBHX
3HaHb 332 YOTHUpPMA JICKIIMHUMHU po3ainamu. Po3paxyHkoBo-rpadidna poOoTa crpuse pO3BHTKY YMiHb
CTYJIEHTIB 13 3aCTOCYBaHHS METO/1iB IIU(PPOBOT 00POOKH TaHUX, MOJEIIOBAHHS aMILTITYIHO-MOyIbOBAaHUX
CHTHAIIIB Ta iX NETEKTYBaHHS 3a JOINOMOTOI0 PI3HUX METOMIB JEMOAYJIALIl, METO/IIB CUHTE3Y HHU(POBHUX
GinbTpiB, a TAaKOXK 3aKPIIUIEHHIO HaBUUYOK LU(GPOBOi OOpOOKM CHUTHANiB 3 BUKOPUCTAHHSAM MOBH
nporpamyBaHHs Python.

6. CamocrTiiiHa poboTa cTygeHTa

VY BiIMOBIIHOCTI /10 pOO6OYOro HABYAIBHOIO IJIaHy nependadeHo /8 ToauH s caMOCTiMHOT poOoTH
CTyNeHTiB, 3 skux 20 TOAWH BIABOJUTHCSA HA MIATOTOBKY JO ICIUTY, 8 TOJAWH — HA BUKOHAHHS
1HAMBITyalbHOTO 3aBaHHs, 10 TOAMH — Ha MIATOTOBKY JI0 MOAYJIbHOT KOHTPOJIbHOI poOoTu Ta 40 ronuH
Ha TIATOTOBKY 70 ayIUTOPHUX 3aHSTh, OMPAIFOBAHHS MaTepialliB JICKIIH, OGOPMIICHHS pe3yiIbTaTiB
BUKOHAHHS MMPAKTUYHHUX POOIT Ta 03HAMOMIIEHHS 13 HAaBYAJIBHOIO JIITEPATYPOIO BiJIOBIIHO JIO CTPYKTYPH
JUCcHUIUIIHA. PoOoTa cTyJeHTa HampaBlieHa Ha 3acCBOEHHS Ta IOIJMOJIEHHS BUBYEHOIO MaTepiany,
HiATOTOBKY 7O 3aHATh Ta CEMeCTpoBOro KoHTpoisto. CamocTiiiHa poOoTa CTyAEHTIB mependaydae
3aKpiIEHHS] 3HaHb, OTPUMAHUX IIiJ] Yac BUBYEHHS JUCIHUIUIIHU Ta 3400yTTS HaBUYOK CAMOCTIHHOTO
OTllaHyBaHHS Martepiany.

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

OCHOBHI BUMOTH I BUBYCHHSI IUCITUTUIIHYU Ta YCHIITHOTO MPOXOKEHHSI CEMECTPOBOTO KOHTPOITIO:
* [paBWJIA BiIBilyBaHHS 3aHATH:

- Y PeXHMI OYHOTO HaBYAHHS 3aHSTTA B1I0OYBAIOTHCS B AyAUTOPIi 3T1IHO PO3KIIAAY 3aHSATh;

-y peXuMi IMCTaHIIITHOTO HAaBYaHHSA 3aHATTS BiAOYBalOTHCS Y BUTJISA1 OHJIaH-KOH(EpeH1ii Ha
wiatpopmi Zoom (abo Oyap sKii 1HIIINA 3a BUMOTOIO CTYACHTIB), NMOCHUJIAHHS HAJA€ThCA
CTapOCTaM I'pyH Ha MMOYaTKy CEMECTpY.

* MpPaBWJIA NOBEAIHKH HA 3aHATTAX:

- 3a00pOoHsETHCS 3aiiMaTUCs OyIb-SIKOIO TISUTBHICTIO, KA MPSIMO HE CTOCYETHCS JUCIUIUTIHU;

- JI03BOJISIETHCS BUKOPUCTAHHS 3aC001B 3B’ S3KY JIMIIIE JJIs TOIIYKY HEOOX1THOT JJIsT BUKOHAHHS
3aBJaHb iH(poOpMaIii B iIHTEpHETI;

- 3a00pOHSETHCS Oy/Ib-IKUM UNHOM 3pHBATU IPOBEICHHS 3aHATh;



- TIOTOYHI 3alUTaHHS 32 TEMOI 3aHATTS HEOOXIJHO MPOMHCYBAaTH B 4YaTi KOHGeEpeHIi, 1moob
3amo0IrTH TIEPEPUBAHHIO BUKIIAJIGHHS Martepiaay Ha cepeiuHi. Y TepepBl MK TeMaMH
(miaremamu) i MUTaHHS OYAYyTh PO3TIISHYTI.

* NpaBWJIAa 3aXMCTY NPAKTHYHHUX 3aBJAAHb!

- 3aXHCT MPAKTUYHHUX POOIT MPOXOAUTH ITiJ] Yac MPOBEICHHS MPAKTUYHOTO 3aHATTS, a Y BUMIAJIKY
JUCTAHIIHOTO HaBYaHHS — Yy PeXHMi OHJIalH-KOoH(pepeHuii Ha ruatdopmi Zoom (KOXeH
OTPUMYE 1HJIMBiAyaabH1 3alIUTAHHS JJI YCHOI BiAMOBIA1) 00 MIJITXOM 3aIlIOBHEHHS TECTY Yepe3
GoogleForm;

- Yy OKpeMHX BHIIaJKaxX JOMYCKA€ThCS MOXIMBICTh 3aXHCTy HE 3a pO3KJIaIoM Ta 3a
JIOMOBJICHICTIO 31 CTyJICHTaMHU.

* MpaBMJIA 3aXMCTY PO3PAXyHKOBO-TpadgivyHuX poodiT:

- 3aXHCT PO3PAXYHKOBO-TPadiuHUX POOIT MPOXOIUTH MiJ Yac OJHOTO 3 JICKI[IHHUX 3aHATh, a Y
BUIAJKY JUCTAHIIMHOTO HABYAHHS — y PEKUMI OHNAWH-KOoH(epeHIii Ha tuiardopmi Zoom
(KO’KeH OTPUMYE 1HJIMBIAya bHI 3alTUTAHHS JJIS YCHOT BIJIIOBI);

- Y OKpeMHX BHIIaJKaX JJONYCKAETbCI MOJMJIMBICT 3aXHCTy HE 3a PpO3KIAJOM Ta 3a
JIOMOBJICHICTIO 31 CTYJCHTaMH.

® MpaBWJIA 3aXUCTY MOAYJIbHUX KOHTPOJIbHUX POOIT:
- BHUKOHAHHS Ta 3aXUCT MOJIYJIBHOI KOHTPOJIBHOI pOOOTH TMPOXOIUTH HA JIEKIIHHOMY 3aHSTTI;
- CTyJAEHT HaJcuiae ohopMiIcHE BUKOHAHE 3aB/IaHHS HA €NEKTPOHY a/Ipecy BUKIaaaya, abo B
Telegram kanai abo po3Minlye Ha Iargopmi AWCTaHIIKHOTO HaB4aHHS Moodle (mpm
JTUCTAHIIIHTHOMY HaBYaHHI);
-y OKpeMHuX BHIAJKax (32 HASBHOCTI JOKYMEHTAJIBHO MIATBEPKCHUX BAaroMUX HPUYHH)
JIOTTYCKA€ETHCSI MOMJIMBICTD 1H/IMBIIyaTbHOTO 3aXUCTY;
¢ MpaBWJIAa NPU3HAYEHHS 320X0YYBAJIBLHUX Ta WITPadHUX daJjiB:

- poknagHa indopmaiis mpo mrpadHi Ta 3a0X0UyBalIbHI OalTi HaBeleHa Y 1.8 «Buau KOHTPOITIO
Ta peUTUHTOBA CUCTEMa OI[IHIOBAHHS PE3yIbTaTiB HABUAHHS;

- MakcuMMallbHa KIJIbKICTh 3a0XOUYBAJbHUX Ta IITpapHUX OaiiB BU3HAYAETHCS BIIMOBIAHO JI0
[TonoxenHs npo cucremy oriHtoBaHHs pe3ynbTaTiB HaB4aHHA B KIII im. Irops Cikopcekoro,
[Tono>keHHs PO MOTOYHMM, KaJIeHAAPHUIN Ta CEMECTPOBUN KOHTPOJII pe3yJIbTaTiB HAaBYaHHS B
KIII im. Iropst Cikopebkoro, a Takox iHmux [TomoskeHns Ta pekomeHnanii, sxi airotsh B KIII im.
Irops Cixopcbkoro.

* TOJITHKA JeJJaiHIB TA NepecKIAIaHb:

- TepeckinafaHHs Oyab-SKMX KOHTPOJBHHX 3aXOJliB MepeadayeHoO TUIbKH 3a HasBHOCTI
JOKYMEHTaIbHO MIATBEP/HPKEHUX BarOMUX IMPUYMH BIJICYTHOCTI HA 3aHSTTI;

- 3aXHUCT MPAaKTHUYHUX POOIT BBAXKAETHbCA BYACHUM, SKIIO BiH BiAOYBAEThCS y MEXKax TPbOX
3aHATH MiCIs MPOBEACHHS IPAKTUYHOI pOOOTH;

- TepecKJafaHb JUIs MiIBUILIEHHS 0ajiB He nepeadayeHo.

® MOJITHKA OKPYIJICHHSI peHTHHIOBHX 0aJIiB:

- OKpYIJIEHHS pETUHTOBOro Oay BifOYBA€eThCs A0 LIJIOTO YKCIa 3a MPaBUIaAMU OKPYTJICHHS.

® MOJITHKA OHIHIOBAHHSI KOHTPOJbHHUX 3aXO01iB:

- OILIIHIOBAaHHS KOHTPOJBHUX 3aX0JliB BiAOYyBaeThcs BiANOBiAHO 110 [lonokeHHs mpo cucTeMy
ouiHtoBaHHs pe3ynbTariB HapuaHHs B KI1I im. Iropst Cikopebkoro, ITonoxeHHs mpo NOTOYHHIH,
KaJIEHJIapHUI Ta ceMeCTpOBUI KOHTpoJI1 pe3yibTaTiB HaBuaHHA B KIII im. Irops Cikopcekoro,
a Takox iHmmx Ilomoxkens Ta pekomenaaniid, siki aitoth B KI1I im. Iropst Cikopchkoro;

- HIDKHS MeXa TO3UTHBHOTO OI[IHFOBAaHHS KOXXHOTO KOHTPOJBHOTO 3aX0Ay Mae OyTH HEe MEHIIe
60% Bix 6aiiB, BU3HAYCHHX JIJISl LIBOTO KOHTPOJIBHOTO 3aXO0/Y;

- HEraTMBHUU pe3yibTaT OoLiHIoeThCs B 0 OaiiB.

AxkaaeMiuHa 100poYeCHICTH

[ToniTika Ta MPUHLIMIIK aKageMI4HOI JoOpodyecHOCTI Bu3HauyeHi y po3naial 3 Kogekcy uecti KIII im.
Irops Cikopcerkoro. eranbhime: https://kpi.ua/code.

Hopmu eTn4HOI mMoBeAiHKH

Hopmu eTn4HOT MOBEAIHKM CTYICHTIB 1 MPaLiBHUKIB BU3Ha4YeHi y po3aiii 2 Konekcy yecti KIII im.
Iropst Cikopcebkoro. Jleranphuime: https://kpi.ua/code.

Ockap:xkeHHs1 pe3yJIbTaTiB KOHTPOJBHUX 3aX0/1iB



VY BUMaAKy HE3roau 13 pe3yiabTaTaMH KOHTPOJIBHHX 3aXOJIB CTYJAEHTH MOXYTh BHKOHYBaTH 1/a00
3axXMILATH iX y HMPUCYTHOCTI KoMicii, sika (opmyeTbes 13 BHKIAZauiB Kadenpu, Ha sKii BUKIAJA€ThCA
UCLAIUIIHA,

8. Buau KOHTPOJIIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

OmuiHIOBaHHSA pe3yJbTaTiB HaBYaHHS CTyACHTa 3aidcHIOETbCs 3a 100-0ampHOIO CHCTEMOIO Ta
CKJIAJIA€ThCSl 3 JIBOX CKJIAJIOBHX — CTapTOBOi (BUKOHAHHS Ta 3aXHCT NMPAKTUYHUX POOIT, BUKOHAHHS
MOJYJIbHOI KOHTPOJIBHOT pPOOOTH, BHUKOHAHHS Ta 3aXHCT PO3paxyHKOBO-rpadidHoi poboTu) Ta
eK3aMeHaIlifHO (OI[IHIOBaHHS 1] YaC CEMECTPOBOTO KOHTPOJIIO).

8.1. Po3mip crapToBoi ckiaagoBoi PCO nopiBuioe 70 6aniB, ek3amenauniiinoi — 30 6aJis.
CraproBi 6anu GOpMYIOThCS SIK CyMa PEUTHHTOBHUX OaJliB, OTPUMAHUX CTYJECHTOM 3a:
— BUKOHAHHS Ta 3aXHCT 3aBJaHb 16 MpakTUYHUX POOIT 3a pe3ynbTaTaMH MPAKTUYHHX 3aHSTh;
— MOAYJIbHY KOHTPOJIbHY pOOOTY;
— pO3paxyHKOBO-TrpadigHy poOoTy;

KoHTpoJbHI 3aX0/1u:

Haszea konmponvrnozo 3axody Kinvxicme | Baeosuii ban | Vcvoeo
Bukonaumns ma 3axucm npakmuunux pooim 13 3 39
Bukonanns mooynvnoi koumponvHoi pobomu 1 10 10
Bukonauns pospaxynkoso-epaghiunoi pobomu 1 21 21
Yevoeo 70

8.2. Kpurepii HapaxyBaHHs 0aJiB.

8.2.1. Ilpakmuuni 3anamms
BaroBuii 0an 3aBHaHp 3 MpakTHYHUX podIiT — 3. MakcuMmaibHa KUTBKICTh OamiB 3a BCi MpakTHYHI
3aHATTSA opiBHIOE 13 X 3 = 39 Oainis.

KpuTepii oniiHioBaHHS 15 3aBAAaHb 3 MPAKTUYHUX POOIT:

3 Oanu — 3aBAaHHS BUKOHAHO B TIOBHOMY 00CsI31, € yCHE MOSICHEHHSI BAKOHAHUX 3aBJIaHb;
2 0any — BUKOHAHA OlNIbIIa YaCcTHHA 3aBJaHb, [IOSICHEHHS HEBIIEBHEHI,

1 6ay1 — BUKOHAHO JI0 MOJIOBHHU 3aBJaHb, ITIOSCHCHHS HEBIICBHEHI,

0 GaniB — 3aBJaHHS HE BUKOHAHO.

8.2.2. Mooynvna konmponwvha po6oma

MKP cknanaeTscs 3 JBOX YacCTHH, SIKI IPOBOASTHCSA Y CEPEAMHI Ta B KIHII HABYAJIBHOIO CEMECTPY 3a
po3aiIaMu JeKIiHHOTo Kypcy. Barosuii 6an — 5 3a koxkHy 3 1BoxX yactuH MKP. MakcumanbHa KiTbKIiCTh
6aniB 3a MKP nopisnioe 5 x 2 = 10 6aniB. [IpoBoauThest y BUTIISAAI MUCHbMOBOT pOOOTH.

Kpurepii oriHroBaHHS:

5 OaniB — BIAMOBIJI NMpaBUIbHI, MOBHI, MOBHICTIO PO3KPHUBAIOTh CYTHICTh IOCTABJICHOTO MUTAHHS,
JEMOHCTPYIOTh INIMOOK] 3HAHHS CTYACHTA 3 JaHOTO po3Alny (He MeHie 95% noTpi6Hoi iHopmartii);

4 Ganu — BUKOHAHa OUIbIIAa YAaCTUHA 3aBJaHHS, BIJIMOBIAI B OCHOBHOMY NpaBWIbHI, ajle HE MOBHI (He
MmeH1e 75% noTpi6Hoi iHpopmariii) abo MoBHA BIAMOBIb 3 HE3HAYHUMH HETOUHOCTSIMH;

3 Oaym — BUKOHaHI HE BC1 ITYHKTH 3aB/IaHHS, BiIMOBI/II HE KOHKPETU30BaHi, HE PO3KPHBAIOTH CYTHOCTI
MOCTaBJICHOTO MUTaHHS a00 PO3KPHUBAIOTH 11 JuIle 4acTKoBO (He MeHIe 60% mnoTpibHoi iHpopmalii) Ta
HE3HAuH1 TOMUWIKH;

0 6amiB — HE3a40BUILHA BIAMOBIIb, 3aBJAHHS HE BUKOHAHO.

VY BUNaKy AUCTAHIIITHOTO HaBYaHHS MoxunBe npoBeneHHs MKP y Burisiai Tecty uepes GoogleForm
a6o Ha tuiardopmi AucTaHUIHHOTO HaBYaHHS «CiKopchbKui». TUMM 3aBlaHb, 110 BUKOPHCTOBYIOTHCS B
TeCTax: OJUHOYHUN BUOIp; MHOKMHHMI BHOIp; BCTAHOBIICHHS MOPSJIKY; CIIBCTABICHHS; IMOTOKEHHS /
CIIPOCTYBAHHsI; BBEICHHS YKCEII 3 KJIaBlaTypH; BHOIp YaCTHHU 300paKeHHS; TIEPECTAHOBKA JIITEP 1 YHCEII,
pO3ropHyTa BiAMOBI/b.

8.2.3. Po3paxynkoeo-cpaghiuna poooma
Barosuii 6an — 21. Kpurepii oriHIOBaHHS:



19-21 Ganu — TBOPUO BUKOHAHA pO0OOTA, BUKOHAHI BC1 BUMOTH JI0 pOOOTH, MPOJAEMOHCTPOBAHO IITHOOKI
3HAHHS 3 IaHO1 MucIuILTiHA (He MeHIe 95% noTpibHoi iHdopMmarrii);

15-18 6aniB — poOOTY BUKOHAHO 3 HE3HAYHWMH HEJOJIIKaMH, MPOTE BUKOHAHI MaiKe BCl BUMOTH IO
pobotu, abo € HecyrTeBi momuiku (75%- 94% noTpiGHOI iHpOpMalii);

12-14 6aniB — poOOTY BUKOHAHO 3 NEBHUMH IOMHUJIKAMH, € HEJIONIKM IIOJI0 BUKOHAHHS BHUMOT JIO
po6otu 1 neBHi NOMMIKH (HasiBHO He MeHIe 60% moTpibHO1 iHpOopMartii);

0 GaiB — 3aB/IaHHS HE BUKOHAHE a00 € Tpy0Oi MOMMIIKH.

8.3. lllTpadui Ta 3a0x0uyBajibHi 6ajm:

® SKIIO 3aBJaHHS IMPAKTHYHUX POOIT 34A€ThCS HEBYACHO (TIi3HINIE BCTAHOBIECHOTO CTPOKY) Oe3
MOBaXHOT MPUYMHHU, TO HapaxoByeTbcsa 0,5 mrpadumx OaniB (3HIMaeTrbest 0,5 Oany Bix
MaKCHMAaJIbHOI OI[IHKH);

e 32 y4acTh Yy (haKyJbTETCHKUX OJIIMITIaJIaX 3 JUCIUIUIIHU, MOJIEpHI3aIil Kypcy NMPaKTHYHUX POOIT
HaJaeThes Bix 1 10 5 3a0xo4dyBagbHUX OalliB;

® 33 aKTUBHICTP Ha JICKIIHHKUX 3aHATTAX HATA€ThCs Bix 1 0 5 3a0X0uyBambHUX OaiB.

Cyma mTpadHux OaniB He MOXKE MEPEBHUILYBaTH -5, CyMa 3a0XOUYyBaJbHUX OayiB HE MOXKeE

IepeBUIIyBaTu +3.

8.4. YMOBM NO3UTHBHOI0 KAJIEHJAAPHOT0 KOHTPOJIIO (aTecTauii).

JlJis OTpUMaHHS «aTECTOBAHO» 3 MEPIIOi IPOMIXKHOI aTecTalii (8§ THXKACHb) CTYACHT Ma€ OTPUMATU HE
MEHII HiXK 6 OaJiB (32 YMOBH, SIKIIIO HA MOYATOK 8 THIKHS 3T1IHO 3 KAJICHIAPHHUM IIAHOM «iJIeaTbHUI
cTyneHT mae orpumatu 10 GamiB).

JU1st OTpUMaHHS «3apaxoBaHO» 3 IPYroi MpoMiXKHOI arectaii (14 THXIeHb) CTYACHT Mae OTPUMATH He
MeHIIe 25 6amiB (3a YMOBH, SKIIO HA MOYATOK 14 THKHS 3TITHO 3 KaJCHAAPHUM IUTAHOM «iJlealbHUI»
CTyZIEHT Mae oTpumaru 42 6anmu).

8.5. YMoBH J0myCcKY /10 CEMECTPOBOI0 KOHTPOJIIO (€K3aMeHy).

HeoOxigHo0 yMOBOIO JONYyCKy A0 €K3aMEHY € 3apaxyBaHHS BCIX 3aBJaHb INPAKTUYHHUX PpOOIT,
PO3paxyHKOBO-TpaigyHOi pOOOTH, CKIIJaHHS MOJYJIbHOT KOHTPOJIBHOI POOOTH Ta CTApPTOBUIA PEUTHHT He
mentre 40 GaiB.

8.6. KpuTepii oiHIOBaHHSI eK3aMeHaliiiHOI po0oTH.
Ha ex3ameHni cTyieHTH MalOTh IPEACTABUTH YCHY JIOTIOBIIb 32 TEMATUKOIO 3aB/iaHHs. KoxkHe 3aBaHHs
MICTHUTb JIBa TCOPETUYHUX 3aITUTAHHS.

KoxHe TeopeTnyHe nUTaHHS OLIHIOEThCA y 15 6aniB, 3a TAKUMH KPUTEPISIMU:

15-14 6aniB — noBHa BiANOBiAb, CTYACHT JEMOHCTPYE J10/1aTKOBI 3HAHHS Ta 3arajbHy 0013HAHICTh (He
MmeH1e 95% notpi6Hoi iHopMmarii);

13-11 GamiB — HOCTaTHHO MOBHA BiJMOBiAb, HE3HAYHI HETOYHOCTI, CTYACHT BOJOJI€ 3HAHHSMHU TIO
JTAHOMY NMHUTaHHIO (He MeHIe 75% noTpiOHoi iHdopmaliii, abo He3HAYH1 HETOYHOCTI);

10-9 6aniB — HenmoBHA BiJMOBi/b, CYTTEBI HETOYHOCTI, CTYIEHT BOJIOJIE€ TUIbKH YaCTHHOIO 3HAHb 3
naHoro nutaHHs (He MeHie 60% noTpioHoT iHdopmalii Ta AesiKi TOMUIIKHN);

0 OamiB — He3aJ0BUIbHA BIANOBIAL a00 B3araji BiACYTHS, piBEHb 3HaHb, MPOJAEMOHCTPOBAHHIMA
CTYAEHTOM, HU3bKUU.

ITicns ouiHIOBaHHS BUKOHAHOI €K3aMEHAI[iI{HOT KOHTPOJIbHOI pOOOTH CTy/IeHTa CTapTOB1 Oayin Ta 6anu
3a eK3aMeH IiICYMOBYIOTHCS, 3BOJIATHCS JI0 PEUTHHTOBOI OIIHKH CTYACHTA Ta IEPEBOJISATHCS IO OIIHOK 32
YHIBEPCUTETCHKOIO IIKAJIOI0 3T1/IHO TaOIuUIIi:

Tabmu1s BiAMOBIIHOCTI PEUTHHIOBUX 0alliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOK0:

Kinekicme 6anie OuiHKka
100-95 BiamiHHO
94-85 Lyxe pobpe
84-75 [obpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apgoBinbHO
He BMKOHaHI yMOBW 40MNYCKY He ponyuweHo




9. [OopaTtkosa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

VYV pamkax omanyBaHHs nucuuiuiind «lludpoBa 0oOpoOka curHamiB Ta 300pa)KeHb» JOMYCKAETHCS
MOYJIMBICTh 3apaxyBaHHs CepTH(IKATIB MPOXOKECHHS JUCTAHIIMHUX YU OHJIAH KypCiB 3a BiJIIOBIIHOIO
TEMATHKOIO.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiHKu (cunabyc):

CKnageHo K.T.H., gou. Mypasiosum OnekcaHapom Bonoammumposuyem; A.T.H.,, npod. MUKUTEHKOM
Bonogmmnpom IBaHoBUYEM; A4.T.H., Npod. Tumunkom INpuropiem CemeHoBU4YEM.

YxeaneHo Kagedporo KIOHC (npomokon Ne 16 gid 11.06.2025 p.)
Mo2o0xceHo Memodu4yHoto Komicieto npunadobydieHozo gpakyansmemy (mpomokon Ne 7 8id 25.06.2025 p.)



