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Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onuc HaBYanbHOI AUCUMNAIHMK, iT MeTa, NpeaMeT BUBYAHHA TA Pe3y/IbTaTU HaBYAHHA

Hapuanpna nuctumiina «Lludposa 06pobka curHaiis Ta 300pa’keHb» MpU3HAYCHA I 3a0e31eUeHHS

MIJTOTOBKH y MaricTpiB 37aTHOCTEH Ta KOMIETECHTHOCTEH, HEOOXITHMX ISl PO3B’SI3aHHS MPAKTUIHUX
3a1a4 npodeciiiHoi MisIbHOCTI, MOB’SA3aHOT 3 PO3POOKOI0, BIOCKOHAJIICHHIM Ta E€KCIUTyaTalli€lo 3aco0iB
1idpoBoi 00poOKU CUTHAIIIB Ta 300pakKEeHb.

MeTa IUCHUIUITIHY: TIIATOTOBKA BUCOKOKBaNi(hikoBaHUX (DaxiBIliB, sIKi BOJOIIIOTH METOAaMHU OOy I0BU
Ta eKCIUTyaraiii 3aco0iB 1udpoBoi 0OpoOKM CHTHAJIB Ta 300pakeHb, BMIIOTh Ha OCHOBI OTPHMaHHUX
TEOPETUYHHX PE3yJIbTaTiB BUKOHYBATHU SIK MOJICITIOBAHHS, TaK 1 pO3pOOKY TaKMX 3aco0iB.

IIpeaMeT AUCIUIUIIHU: TEOPisd Ta MpaKTHKA 3aCTOCYBaHHS 3ac00iB 1M(poBOT 0OPOOKU CHUTHAIIB Ta
300paKeHb.

Hucuumnina «I{udpoBa o0pobka curHamiB Ta 300pa)KeHb» BIIHOCHTHCA 10 LUKIY HpodeciiHoi
nmiarotoBku. Jlana auciuIuIiHa HeoOXimHa s GopMyBaHHS Y CTYACHTIB 3HAaHb MPO METOIU Ta 3aco0u
nepenayi, oOpoOKH, aHadi3y CHTHAIIB 1 300pakeHb 3a JOMOMOrow IM(poBux cucteM. PosrmsnyTuit
MaTtepian JacTh 3MOry MarOyTHbOMY (axiBIIO CTBOPIOBAaTH Ta 3aCTOCOBYBATH Cy4acHI KOMIT IOTEPHO-
IHTErpoBaHi TEXHOJIOTii, po3po0IATH UPPOBI CUCTEMH, MPOBOAUTH aBTOMATH3AIlI0 MPOLECIB 0OPOOKHU



CUTHaIIB 1 300pakeHb. HaOyTi mix 4ac BUBYEHHS AMCLUIUIIHM 3HAHHS, BMIHHS Ta JIOCBiJ] MOXYTb OyTH
BUKOPUCTAHI CTYJICHTAaMH B MTOJAJIBIIOMY IPY BUBYCHHI CTICIIATbHUX JTUACIIUATLIIH.

Memoio ocgimnbo2o komnonenma € hopmyeants y cmyoenmic KOMIeTeHTHOCTEI

e 3KI1. 3xaTHicTh MpOBEACHHS JOCIIKEHb HA BIAMOBIIHOMY DPiBHI,

e 3K3. 3xarHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHAI3Yy Ta CUHTE3Y;

e OKO02. 3naTHICTh MPOEKTYBATH Ta BIPOBA)KYBAaTH BUCOKOHA/IIMHI CHCTEMH aBTOMAaTH3allii Ta 1X
MpUKIIaTHE TporpamMHe 3a0e3nedeHHs, i peanizamii (yHKIIH YIpaBIiHHS Ta OINMpaIfOBaHHS
iHpopMaii, 311iCHIOBAaTH 3aXKCT MPaB IHTEJIEKTYaIbHOI BIIACHOCTI HA HOBI IPOEKTHI Ta iHKEHEPHI
pIIIICHHS;

e ®KO03. 3pmaTHiCTh 3aCTOCOBYBAaTH METOJM MOJCIIOBAHHS Ta ONTHMI3aIii IS TOCHTIKEHHS Ta
MiJBUIICHHS €(QEKTUBHOCTI CHCTEM 1 TPOIECIB KEepyBaHHS CKIQJHUMU TEXHOJOTIYHHMH Ta
OpraHizamiifHO-TeXHIYHUMHU 00’ €KTaMH;

e @®KO07.3maTHiCTh 3aCTOCOBYBATH CIICIiaJIi30BaHE MpOrpaMHe 3a0e31eueHHs Ta U (POB1 TEXHOIOT 11
JUISE PO3B’SI3aHHS CKIQJHMX 3a1ad 1 mpoOJeM aBTOMAaTH3allii, KOMI IOTEPHO-IHTErPOBAHUX
TEXHOJIOT1# Ta pOOOTOTEXHIKH;

e OKO08. 3matHicTh pPO3pOONATH (YHKIIOHAIBHY, TEXHIYHY Ta I1HQOpPMAIIiHY CTPYKTYpPY
KOMIT FOT€PHO-IHTETPOBAHUX CHUCTEM YIPABIIHHS OpraHi3aliifHO-TEXHOJIOTTYHUMH KOMITJIEKCAMU
13 3aCTOCYBaHHSIM MEPEKEBUX Ta 1HPOPMAIIMHUX TEXHOJIOT1H, MPOTPAMHO-TEXHIYHUX KEPYIOUNX
KOMIUICKCIB, TPOMMCIOBUX KOHTPOJIEPIB, MEXAaTPOHHUX KOMIIOHEHTIB, POOOTOTEXHIYHHX
MIPUCTPOIB Ta 3aCO0IB JIIOIMHO-MAITUHHOTO iHTEpdEHCY;

e @KO09. 3paTHICTP BHKOPHUCTOBYBAaTH TMOMIHOJEHI 3HAHHS CIHEIMIaJbHOITO MaTeMaTHUYHOTO
IHCTpYMEHTApIiIo JIJIsi MOJCITIOBAHHSI, aHAMI3y Ta iaeHTU]iKalii mpriIaaiB i CHCTeM aBTOMAaTH3allii,
Ta MPOLECIB, [0 B HUX NPOTIKAIOTh.

OCHOBHI 3080aHHA 0C8IMHbLO20 KOMITOHEHMA.

[Ticns 3aCBOEHHS AUCHUILTIHU CTYIEHTH MAlOTh MIPOJEMOHCTPYBATH TaKi pe3yAbTaTH HABYAHHSA:

e [IPHO4. 3acTocoByBaTH CydacHi MiX0AH 1 METOIU MOJICTFOBAHHS Ta ONMTHMI3AIii TSI TOCII KESHHS
Ta CTBOPEHHS e(DEeKTUBHUX CHCTEM aBTOMATH3allil CKIQAHIMH TEXHOJIOTIYHUMH Ta OpTaHi3aIiitHo
TEXHIYHUMH 00’ €KTaMHU;

e [IPH10. Po3pobnaTu i BUKOPHCTOBYBATH CIEIiali30BaHe MporpamMHe 3a0e3rnedyeHHs Ta 1udpoBi
TEXHOJOTIl /i CTBOPEHHS CHUCTEM aBTOMAaTHU3allii CKIAQAHUMH OpraHi3amiiHO-TeXHIYHUMHU
00’ exkTamu, mpoeciiftHO BOJIOITH CIIEeiaIbHUMH TPOTPAMHUMH 3aC00aMH;

e [IPH13. BuxopucTtoByBaTH CreliaJIbHUA MaTeMaTHUYHUN 1HCTPYMEHTApId IS MOJCIIOBAHHSA,
aHaJi3zy Ta ieHTudiKamii npuIagiB i CMCTEM aBTOMAaTH3allii, Ta MPOLECIB, 0 B HUX MPOTIKAIOTh.

2. MpepekBi3anTh Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOTIUHIA CXeMi HaBYaHHSA 33
BigNoBigHOI0 OCBITHLOIO NPOrpPamolto)

Hucrummina «lludpoBa 00poOka curHamiB Ta 300pakeHb» 0a3yeThCsl HA 3HAHHAX, 3700yTHX
CTyJEHTaMH B TIpOIleCi BUBUEHHS HUMH BUIIOI MAaTEMaTUKH, MPOTPAMYBAaHHS, MPOEKTYBAHHS CHUCTEM
aBTOMAaTH3aIlii, TeOpii aBTOMaTUYHOTO KEPYBAHHS MPOTATOM 3100yTTs mepioro (6akagaBpChKOro) pPiBHSA
BUIIO1 OCBITH.

VY nopanemomMy 3HaHHS Ta BMIHHS, OJ€pKaHI MPH BUBUYEHHI I1€1 TUCIUTUTIHU, BUKOPUCTOBYIOTHCS Y
crieniajJbHUX 1 MpOo(eciiiHO-OpiEHTOBAHUX IUCIMILIIHAX, @ TAKOX MpPU POOOTI 3a TEMOIO MaricTepchbKoi
JcepTartii.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Ha nepmomy 3aHATTI epeadadaeThCst 03HAHOMIICHHS CTYACHTIB 13 CTPYKTYPOIO AUCHUILIIHY, IIJIAHOM
Ta TOPSAAKOM TPOBEACHHS JICKIIHUX 3aHATh, BUAAMHU IMPOMIKHOTO KOHTPOJIIO, CHCTEMOIO OI[iHIOBAHHS
(30KpemMa peUTHHTOBOIO CUCTEMY OI[IHIOBAHHSI YCIIITHOCTI CTYICHTIB).

JlexiiiHi 3aHATTS TPUCBSYEHI BUBYCHHIO OCHOBHUX METOMIB Ta TEXHIYHOI peamizamii nudpoBoi
06po61<1z1 iHdopmartii; ocoOauUBOCTEH aHANIOrOBO-IU(PPOBOTO Ta IM(GPO-aHATIOTOBOTO nepeTBopeHb
CHTHAIIB; OCHOB aHaNi3y Ta PO3Mi3HaBaHHs LU(MPOBHX 300paxeHb; METOIIB JIHIHHOI Ta HENiHIHHO
unq)pOBm ¢inpTpanii cUrHaNIB; MPUHLIMIIIB aBTOMATH3aLlii IPOIIeCiB aHaII3y HH(POBUX 300paXkKEHb.



[TpoBeaeHHS JIEKIIiH CYTTPOBOKYETHCS MEPETIISAIOM MPe3eHTAIlIHHNX MaTepiaiiB. TeMaTuaHui 3MIiCT
JTUCITUTLTIHA HACTYTTHUH:
Po30in 1. Knacughikauia ma ocnoeu yugposozo npedcmagienna cuznanis.
Tema 1.1. Beryn 1o nudpoBoi 00poOkH cUTHaMIB Ta 300paXKeHb.
Tema 1.2. ®opmu nmogaHHs Ta KiIacuQikallis CUTHAIIB.
Tewma 1.3. Ananoro-uudpoBe nepeTBOPEHHS CUTHAIIB.
Tewma 1.4. lludpo-anamorose nepeTBOPEHHS CUTHAITIB.
Po30in 2. Inmezpanvni nepemeopenns cuznaie.
Tema 2.1. ITinxoau 10 COEKTPaIbHOTO aHaANi3y CUTHANIB MeToJ oM Dyp’e.
Tema 2.2. BUkopucTaHHs JUCKPETHOTO Ta MIBUJIKOTO MEPETBOPEHHS Dyp’€ sl CIEKTPAIBLHOTO
aHaJi3y CUTHAJIB.
Po30in 3. Kopenayiiinuit ananiz cuznanie ma 300pasxcens
Tewma 3.1. KopensmiitHuii aHami3 CUTHAIIB Ta 300paKeHb.
Tewma 3.2. 3roprtka. 3B’ 430K MK KOPEJSIIIIHHUMA (DYHKITISIMUA Ta CTIEKTPaMU CUTHAIB.
Po30in 4. Ananiz eunadxkogux cuznanie.
Tema 4.1. XapakTepuUCTUKH BUIIAJKOBUX CUTHaIIB. KopensimiiiHi Ta ciekTpaibHi (QyHKINT BUMaIKOBUX
CUTHAJIIB.
Po30in 5. Cucmemu 06podKu cucnanie.
Tema 5.1. Ananorosi cucteMu 0OpOOKH CUTHAIIB.
Tema 5.2. Lludposi cuctemMu 0OpOOKH CUTHATIB.
Po3oin 6. Moodynauin ma oemooynayisa cuznaie.
Tewma 6.1. Buau ta MmeToam MOy CUTHAMIB. JleMOoMy IsIlis CUTHATIB.
Po30in 7. Ocobnueocmi yughpoeoi 06pooKu 300parcens.
Tema 7.1. OcHOBHI 3313241 00poOKH 300paKEHb.
Tewma 7.2. lludposa 0o06poOka KOITHOPOBUX 300paKEHb.

4. HasuyanbHi matepianu Ta pecypcum
Ba3zoBa aiTeparypa, sKy noTpiOHO IPOYUTATH IJIsl ONTAHYBAHHS JTUCIHUILIIHU:

1. [udpoBa oOpobOka curHamiB Ta 300paxkeHb. [ EnexrponHuit pecypc]: HaBd. moci0. s 3100yBaviB
CTYNEHs MaricTpa 3a OCBiT. mporpamoro «Komm’loTepHO-IHTerpoBaHI CHUCTEMHM Ta TEXHOJOTii B
npuiIano0yIyBaHHI» criell. 174 ABToMaTtu3ariisi, KOMIT IOTEpPHO-IHTETPOBaHI TEXHOJIOT1I Ta pOOOTOTEXHIKA
/ KII im. Irops Cikopcrkoro; ykian.: B. I. Mukutenko, I'. C. Tumuuk. Enextpon. Tekct. nani (1 ¢aiin). —
Kwuis: KIII im. Irops Cikopcskoro, 2025. — 181 c.

2. Iudpoa 06pobka curnanis Ta 300paxkeHb. Yactuna 1. [EnexTpoHHU# pecypc] : MPaKTUKYM : HaBY.
moci0. it 3100yBaviB CTYIEHs MaricTpa 3a OcBiT. mporpamoro «Komm’ roTepHO-IHTeTpoBaHi CHCTEMH Ta
TEXHOJIOT11 B pmiano0ynyBanHi» cren. 174 (G7) ABTomarusairisi, KOMIT'IOTEPHO-IHTETPOBaH1 TEXHOJIOT11
ta podororexnika / 1. B. KpaBuenko, B. I. Mukutenko. — Enexkrpon. texct. mani (1 daiin). — Kuis : KIII
im. Irops Cikopcebkoro, 2025. — 76 c.

3. udpoa 06pobdka curnaiis Ta 300pakeHb. Yactuna 2. [Ipaktuxkym [ Enextponnwuii pecypce] : HaB.
noci6. ans 3100yBadiB CTyHeHs MaricTpa 3a OcBiT. mporpamoro «KoMm’ioTepHO-IHTerpoBaHi CHCTEMH Ta
TEXHOJIOT11 B nmpuiano0yayBanHi» crer. 174 (G7) ABroMmaru3aitis, KOMI'TOTEPHO-IHTETPOBaH1 TEXHOJIOT11
ta pobotortexHika / I. B. KpaBuenko, B. I. Mukurenko ; KIII im. Iropst Cikopcbkoro. — EnekTpoH. TekcT.
nani (1 daitr). — Kuis : KIII im. Irops Cikopcekoro, 2025. — 85 c.

4. OcHOBU Ta MeToAM IM(PpPOBOi 0OPOOKM CUTHANIB: BiJ TeOpii A0 MPAKTUKU: HABY. MOCIOHMK /
VYmenko FO.0., M.C. I'aspusik, M.B. Tanax, B.B. /IBop>xak. — UepHnigiii : UepHiBerpkuii Hail. YH-T iM. 1O.
®eapkoBuua. —2021. — 308 c.

5. Kobunin O. A., Teopomenko [.C. Metonu nudpoBoi 06poOku 300pakeHs: HaBuanbHMi MOCIOHUK.
XapkiB: XHYPE. —2021. - 124 c.

6. boposunpkuii B. M., Po3pobka mporpam mist mudpoBoi 00poOku 300pakeHb 3 3aCTOCYBaHHSIM
OpenCV", Hapuanphuii nocionuk. Kuis: "[lomitexnika". — 2022. — 84 c.

7. Kpauenko, I. B. IludpoBa oOpoOka curnamiB ta 300pakeHb. PekoMeHmarlii 10 BUKOHAHHS
po3paxyHKoBo-rpadiuHoi podoTH [ EnekTpoHHU# pecypc] : HaB4aIbHHI TOCIOHMK 1151 37100yBadiB CTYTICHS
MaricTpa 3a OCBITHBOIO mporpamoro «KoMm’roTepHO-IHTErpoBaHI CHCTEMH Ta TEXHOJIOTIl B
npuIano0yIyBaHHI» cremianbHoCcTI 174 «ABTOMaTH3allis, KOMM'IOTEPHO-IHTETPOBAHI TEXHOJOTIi Ta
po6ororexnika» / I. B. KpaBuenko, M. C. Mamyta. - Kuis : KIII im. Irops Cikopcbkoro, 2023. - 90 c.



JonaTkoBa JiiTepaTypa, SKy pEKOMEHJOBAHO BHUKOPUCTOBYBAaTH ISl TOTJIMOJIGHUX 3HAHb 3
TUCLAILUIIHU:

8. Iumban O. M., BponikoB A.l. Cuctemu amanrauii po6otis i Texnosoris OpenCV : HaBYaIbHUN
nocionuk. Xapki: XHYPE. —2019. — 144 c.

9. Kpenesuu A. I1. Python y mpuxiiagax i 3agagax. Yactuna 1. CtpykrypHe nporpamyBaHHs. Kuis:
BIIL] "KuiBchkuii YuiBepcurer". — 2017. — 206 c.

10. KpeneBuu A. II. Python y mnpukmamax 1 3amagax. Yactuna 2. OO6’€KTHO-Opi€HTOBaHE
nporpamyBaHHs. HaBuansuuii mocionuk — Kuis: BIIL "Kuiscekuit YuiBepcutet". — 2020. — 152 c.

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

12. Hakoueunnii A. M. O6pobOka curHaiB : HaBY. MOCi0. / A. M. Hakoneunwii, P. I. Craxis, P. A.
Hakoneunwii. Hau. yH-T «JIbBiBCchbKa momitexHikay. — JIbBiB: Pactp-7. —2017. - 217 c.

13. Teopomenko 1. C. Koncmekt nekmiit 3 aucuumnian «{udposa obpodka 300paxkens» / 1. C.
TBopomrenko; XapkiB. Hall. yH-T MicbK. rocm-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M.
bekerona, 2015. - 75 c.

14.TloroB A. O. Teopist curnani [Enexkrponnuii pecypc] : HaByansHuii nocionuk / KIII im. Irops
Cikopcwkoro; ykiaza. A. O. [Tonos. — Enextponni texcrosi ganHi (1 daitn: 3,87 Moaiit). — Kuis : KIII im.
Irops Cikopcrkoro, 2019. —270 c.

15. MypagiioB O. B. Ilepemaua nmanux Ta cy4acHi MeToau oOpoOku curHamiB. IIpakTukym
[EnexTpoHHMIA pecypc] : HaBUalbHUN TOCIOHMK JUIsl 3400yBadiB CTyNeHs OakalaBpa 3a OCBITHBOIO
nporpamoro « KoMIT'roTepHO-1HTErpOBaH1 CHCTEMH Ta TEXHOJIOTIT B TPHIIaio0y IyBaHH» criemianbHocT 151
«ABTOMaTH3allisi Ta KOMII IOTEpHO-iHTerpoBaHi TexHomorii» / O. B. MypasiioB ; KIII im. Irops
Cikopcwkoro, — Enextponni Tekctosi nani (1 daiin: 7,05 M6aiit). — Kuis : KIII im. Iropst Cikopcekoro,
2022.—-55c.

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

17. Cokyperko B. M. IlepeTBopeHHsI CHTHANIB B ONTHUKO-CIIEKTPOHHHUX cHUcTeMax [EnexTponHuit
pecypc]: HaBYaIbHMEI TOCIOHWK i 37400yBadiB CTYNEHsS Marictpa 3a OCBITHBOIO IPOTPAMOIO
«KoMmm’roTepHO-iHTEIpOBaHI CHUCTEMH Ta TexXHoJorii B mpuianoOynyBaHHI» croerianbHocTi 151
«ABTOMaTH3aIlsl Ta KOMIT I0OTepHO-iHTerpoBaHi TexHousorii» / Cokypenko B. M. ; KIII iMm. Irops
Cikopcrkoro. — Enexrponni TekctoBi aani (1 ¢aiin: 1.91 M6aiit). — Kuis : KIII im. Iropst Cikopcekoro. —
2023. - 114 c.

HaByanbHUiIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/bHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

HaBuanpHi 3aHATTS mepenbadeHi y QopMi JIEKIIH, TPaKTUYHUX 3aHATh Ta CaMOCTIHHOI poOOTH
CTYJEHTIB. 3aCTOCOBYETHCS CTpaTeris aKTHUBHOTO 1 KOJIGKTHBHOIO HABYaHHS, SIKA BU3HAYAETHCS
1H(popMaIIHHO-KOMYHIKAIITHOIO TEXHOJIOTIE€I0, 10 3a0e3nedye MpoOJeMHO-TOCTITHUIIBKAA XapaKTep
npolecy HaBUaHHS Ta AaKTHUBI3allll0 CaMOCTIHHOI poOOTH CTYIEHTIB (€IEKTPOHHI Mpe3eHTallil A
JIEKIIHUX 3aHATh, BUKOPHUCTAHHS ayJi0- Ta BIICONMIATPUMKHA HaBUYAJIbHUX 3aHSATH TOIIIO).

Jekuiiini 3anaTTa

Jlekuis 1. Beryn 10 undpoBoi 00podKu CUrHAJIB Ta 300paKeHb.
Berynna yactuna. [lonarts curnanmy ta 300pakenss. [lousatTs uuppoBoi o0podku curnany. Pactpose
1 BEKTOpHE TIPEACTABICHHS 300paykeHb. Tumosi 3amayi iudpoBoi o0poOku curHamis [ 1-3].

Jlekuis 2. @opmu nogaHHsa Ta KJaacu@ikamisa CHUrHATIB.

BunaakoBi Ta ngerepMmiHOBaHi curHaim. AHaioroBi Ta 1udpoBi curHamu. KBaHTyBaHHA Ta
JUCKPETHU3allisl aHaJIoroBOro curnainy. OHOBUMIpHI Ta 6araTOBUMIpHI CUTHAJIM. 3araibHa Kiacugikaris
curHamis [1,2,11].

Jleknist 3. MatemaTH4He NpeacTaABJCHHS CHTHAJIB.

Mopeni TecToBuX curHajaiB. OCHOBHI XapaKTePUCTUKH, MAaTEMAaTHYHHI OIUC Ta BIACTUBOCTI TECTOBUX
curHaniB. Dynkis Xesicaiina ta ii 3acTocyBaHHs mnpu o0poOmi curnamiB. Dyskmis [ipaka Tta ii
BractuBocTi [1,2,12].



Jlekuisi 4. Anasnoro-uugpose nepeTBOPEeHHs CHTHAJIB.

OcHoOBa TPUHITMITY YacOBO1 AUCKpeTu3amii curaaimy. Kputepii sikocTi HaOMMKeHHsI curHany. Buam
yacoBoi auckperusauii curHanmy. IIOHATTS cTHCHeHHS HaHuX. Bubip KpoKy piBHOMIpHOi 4YacoBoi
nuckpernsanii. Teopema KotenbaukoBa. CTpyKTypHI CXeMH THIOBHX MOJYJIB aHAJIOTOBO-IIM(POBOTO
NepeTBOPIOBAYa, IX OCHOBHI KOMIIOHEHTH Ta MPHHUUI poOoTH. OCHOBHI XapaKTEPUCTHKH aHAIOTOBOTO-
nudpoBux neperpoproBadis [1,2].

Jlekuis 5. I{ugpo-anajorose neperBOpeHHs: CHTHAJIB.

CTpyKTypHI CX€MHU TUIIOBHUX MOJYJIIB MU(PO-aHATOTOBOTO MEPETBOPIOBAYA, iX OCHOBHI KOMIIOHEHTH
Ta NMpUHOUN poOoTH. BimHOBIEHHS HenmepepBHUX curHamiiB. Excrtpamomsiis nanux. [ToHSATTS Ta Buan
EKCTPanoJATOpiB. IMIyIbCHA XapakTepUCTHKA 1 mepedaBajbHa (YHKISI EKCTPAmoJsATOpa. AHAIOroBa
MOJIeNb eKcTpanoisTopa. [ToxuOku BiTHOBICHHS aHAIOTOBO1 hopmu curHany [1,2].

Jlekuist 6. Iligxoau 10 CHeKTPAJBLHOI0 aHAJI3Y CUTHAJNIB MeTo0M Dyp’e.

Posknan ¢ynkmii B psag @yp’e. [loHarts Ta Bu3HAUeHHs AicHUX koedirieHTiB Dyp’e. Teopema
Haiiksicta. OcobnuBocti po3kiany ¢yHkuii B koMruiekcHUH psg @yp’e. TIoHATTS Ta BU3HAYEHHS
KOMIUTEKCHUX KoeirienTiB Dyp’e. BusHaueHHsI CIEKTPY aMILTITYy I, CIEKTPY (a3 Ta CIEKTPY MOTYKHOCTI
curnaiy. Teopema IlapceBainss. OCHOBHI BIaCTHBOCTI pO3KJIaJaHHs cUrHaiy B psg @yp’e [1,2,11].

Jlekuisi 7. BUKOpMCTAHHS TUCKPETHOIO TA IIBUAKOIO nepeTBopeHHs Dyp’e AJ151 CEKTPAJIBLHOI0
aHaJIi3y CUTHAJIB.

Texnonoris 3acrocyBanus merony ®yp’e aisa ananizy nudpoBux curtamiB. [ToHATTS mpo TUCKpEeTHE
neperBopeHHs Dyp’e. OCHOBHI BJIACTMBOCTI JAUCKpeTHOro mneperBopeHHss Dyp’e. Ilepioanynicts Ta
CUMETPUYHICTh crekTpy. HeoOXimHicTh 3acTOCYBaHHS Ta CyTh aJTOPUTMY IIBHAKOTO IEPETBOPEHHS
@yp’e. OinbTpallis CUTHAIIB 33 JOMOMOTOI0 TUCKpeTHOTro neperBopenHs yp’e [1,2,12].

Jlekuis 8. OCHOBH KOpeJSIiHHOT0 aHAJII3Yy CUTHAJIIB Ta 300pa’KeHb.

BumiproBanus creneni noaioHocti ¢pyskiiil. [Tousrrs koedinienty xopensuii. [IoHATTS, BU3HaAUCHHS
Ta BIacTUBOCTI PYHKIIIT B3aeMHOT Kopesiiii. Bukopuctanus GyHKIIii B3a€MHOT KOPETAIIi A1 PO3PaAXyHKY
4yacoBoi 3aTpuMkH curHaimis [1,2,10].

Jlekuist 9. ABToKopeasiniiHa pyHKuis.

[ToHATTS, BU3HAUEHHS Ta BIAcTUBOCTI QyHKLIi aBTokopernsuii. Teopema Binepa - XinunHa. [ToHATTS
CIEKTPAJIbHOI MIIJILHOCTI MOTYXKHOCTI cuUTHaidy. BmactuBocTi omeparii 3ropTku. [[uckperHa 3ropTka
[1,2,10,12]. Mooyavna konmponwvna poooma, nepuia yacmuHa.

Jleknis 10. AHaJi3 BUIIAIKOBUX CUTHAJIIB.
XapakTepuCTUKN BHUIMAAKOBUX curHamiB. KopemsauiitHi ¢yHkmii BunmaakoBux curHaiiB. CrHeKTpaiibHi
XapaKTEPUCTUKH BUMAAKOBUX mporiecis [1,11].

Jleknisi 11. AHaj10roBi cucreMu 00po0KH CUTHAJIB.

JliniifHi Ta HeMiHINHI cucTeMH, iHTeTrpan Jroamens. IMmyascHa, TepexiiHa XapaKTepPUCTUKU CUCTEMHU.
Amnasorosi ¢ginetpu [2,3,9].

Jlekuis 12. {luckpeTHi cucTeMu 00poOKH CUTHAJIB.
IMmynbcHa, mepegaBajibHAa  XapakTepucTUKu cucrtemu. Krnacudikamis nudpoBux — (iabTpiBs.
Hepexypcusni nudposi pinbtpu. PexypcuBai mudposi ¢instpu [2,3,9].

Jleknisi 13. Buau Ta meToam MmoayJisinii CHrHAJIB.

[TonsaTTss Ta TMpU3HAYCHHS MOMYJISIT CUTHANIB. Buam Momynsamii Ta iX peamizamis. Momymsiis
aHayioroBux curHaniB. OQHOTOHANIFHA Ta OaraTOTOHAIbHA aMILTITYyIHAa Moy siis. [ludposa Mogynsiis
cUTHaMIB. MeToau IeMOIy Il aMILUTITY THO-MOTyJIboBaHOTO curHany. KoedimieHT KoprucHOI il pi3HUX
MeTOMIB nemMonyismii. CxemMa 1 MPUHIUI POOOTH aMILTITYJAHOTO OJHOHAIIBIEPIOAHOTO JETEKTOpA.
AMIUTITYTHUH AETEKTOP 3 CHHXPOHHOIO AemMoyssmieto [1,2,12].

Jlekuisi 14. OcHoBu nugpoBoi 00podKku 300paKeHb.
Mopeni noganHs 300pakenb. OCHOBHI 3a7a4i 00poOKH 300pakeHb Ta X TexHiYHa pearizaris [4,13].

Jlekuis 15. Ilnpposa 00podka KOILOPOBUX 300pakKeHb.

Komipai moneni 300paxkens. [IceBgokombopu. OcHOBH 0OpOOKH KOIHOPOBUX 300pakeHb. KomipHi
NEPeTBOPEHHA. 3TJaJUKyBaHHS 1 MiJBUIIEHHS pi3kocTi. CTHCHEHHS KOJIBOPOBHX 300pakeHb [3.,4].
Mooynvna konmpoasha poooma, opy2a 4acmuna.



IIpakTn4Hi 3aHATTA

OCHOBHI 3aBJaHHS UKy NPAaKTHYHUX 3aHATH: 3aKPIMHTH TEOPETHYHHH Marepiayl, OTPHUMAaTH
NPaKTUYHI HAaBUYKH HAMMCAHHA MPOrpamMHOro 3abe3nedeHHs i HUQpoBOi OOpOOKM CHUTHANIB Ta
300pakeHb, BUKIMKATH 1HTEPEC IO MOJAIBIIOr0 3aCTOCYBaHHS 3HaHb 3 JUCIUIUIIHM B HaBYAJbHIM,
HaYKOBiH Ta mpodeciiinux cpepax. Hukue HaBeeHO 1eTalli30BaHUMi OMUC MPAKTUYHUX 3aHATH!

I3 1. Berynne 3aHsaTTs. TexHika Oe3leku W IpaBuiIa MOBOKEHHS B KOMIT IOTEPHOMY Kiaci.
3HallOMCTBO 3 MPOTPaMHUMU 3acobaMu UQPPoBoi 00poOku curHamis Ta 300paxens (Python, MATLAB
tomo). HamamryBanHsS Ta BXim OO0 BIpTyaldbHOTO cepenoBuina. llepeBipka HasBHOCTI Ta Bepcii
BcTtaHoBleHUx 0Oi0morek (OpenCV, Scikit-image Matplotlib, SignalToolbox, ImageToolbox). OcHoBu
pobotu 3 «xkuBUMU» penakropamu ( Jupyter Notebook, Live Notebook, PyCharm).

13 2. Tlouatok podoTH 3 mMacuBamu. biGmioreku pobotu 3 macuBamu (Numpy, SciPy Tommio).
CtBOpeHHs Ta BimoOpakeHHs MaCUBIB JaHUX. ba3oBi omnepailii 3 MacuBaMu.

13 3. TI'padiune BimoOpaxkenHsi curnajiB. ['padiuni 6i6miorexu (MatplotLib Tomio). IToOynosa
JIBOMipHHX rpadikiB Ta ricrorpam. CtBopeHHs 3D moBepXoHb.

113 4. TloboymoBa curnaxiB. biomioreku Numpy, SciPy, SignalToolbox tomo. Mogem TecToBHX
CUTHaliB. IMITyNIbCHI, epioANYHI Ta BUNAIKOBI curHaimu. ['enepaiis HuppoBUX CUTHAIIIB EBHOI (POPMH.

I3 5. CnexTpaabHuii aHani3z curnajiiB. [loOymoBa crnektpy amriitya Ta ¢as IMIyJIbCHOTO Ta
nepioanyHoro curaainy. Cmyrosa ¢GiIbTpalist CHTHAIIB 3a JJOITOMOT 010 iepeTBopeHHs Dyp'e.

13 6. Iludpoa kopesasuis curaajiB. OyHKIlisS aBTO Ta B3a€MHOT KOPEJIAIIi JUCKPETHUX CUTHAIIB.
Kopensmiiiniii aHami3 AUCKPETHUX CUTHANIB. ¥Y3ropkeHa (ibTpallisi CUTHAJIIB.

13 7. Iludposa 3roprka curHaiib. JliHiliHa Ta MIUKIIYHA 3TOPTKA IUCKPETHUX CUTHATIB. 3B’ 30K
UpPOBUX 3ropTkH, Kopenauii Ta Pyp’e neperBopenHs. JliniitHa QimpTpallist curHamiis.

I13 8. ba3sosi xaii i3 300pa:kennsavu. biomoreku podotu 3 300pakerHsmu (OpenCV, Scikit-image,
PIL, ImaheToolbox Tomio). 3unTyBaHH:, 3aMKC Ta BiAOOpakeHHs 300pakeHb. Bu3zHaueHHs mapamerpiB
300pakeHHS: PO3Mip, KaHaiau, Komip. JlocTym 10 OKpeMHuX ITKCeTiB Ta OKPEMHUX KOJIPHUX KaHaJiB
KOJIbOpOBOTO 300pakeHHs. PoOoTa 3 rpymoro mikcesis.

I3 9. Ammiiryana oOpoOka: moejeMeHTHa o00poOka 300paxeHb. [ictorpama mudpoBoro
300paXeHHS. AMIUTITY/IHI TIEPETBOPEHHS: IEPETBOPEHHS 300paKCHHS B HETaTWB, 3MiHa SCKpPaBOCTI Ta
KOHTPACTy, raMa-KOPEKIisl, €KBaIi3allisl TICTOIrPaMH.

13 10. AMnJiityaHa oopodka: moporopa oopodka 300paxeHb. ['o0anpHa moporoa oOpoOKa.
binapizaris merogom Oiry. [ToporoBa 00poOka 3 AeKiIbKOMa MoporaMu. AxanTUBHA TOPOTOBa 00poOKa
300paxxeHb. KyckoBo-iHiliHa aMILTiTYAHa 00pOOKa.

I13 11. T'eomeTpuyHi mepeTBOpeHHs 300paskeHb. MacmTaOyBaHHs, OOEpTaHHs, TEPEMIIICHHS,
nepekic. [IpocTopoBe mepeTBOpeHHS KOOpAWHAT. [HTEeproyAlisi 3HA4YeHb SCKPABOCTI MIKCEIiB.
[TepeTBOpEHHS MEPCIIEKTUBH 300pakeHHs. AyrMeHTallisi 300paKeHHS.

113 12. Mopdooriuna odpodka 3006paxenb. Epo3is, nursiis, MOpQooriyae BiIKpUTTS, 3aKPUTTS
Ta TPAMIE€HT, 130JIAII15 JOKAIPHIX MAKCUMYMIB Ta TEMHHUX PETiOHiIB. 301IbIICHHS Ta 3MEHIIICHHS KOHTYPIB
300paKeHHSI.

I13 13. IIpocTopoBa diabTpanisa 300paxkens. JIiHiliHA Ta HeMHINHA QinbTpallis 300paxeHsb. OLILTPU
HiABUIIEHHS PI3KOCTI, po3MUTTS. DinbTparis 300paxeHHs 3a pomnomoroto ¢yHkuii ['ayca. Meaianuuit
¢bineTp. BusSBIEHHS KOHTYPIB.

13 14. ®dyp’e oOpodka 300pazkeHb. 3aCTOCYBaHHS JBOBUMIPHOTO mepeTBopeHHs Dyp'e s
300pakenb. Dyp’e diabTparis 300paxeHb. 3HKEHHS PO3AUTHHOI 3IaTHOCTI 3a A01oMororo ['ayccoBoro
¢inprpa. IligBUIIEHHS pPO3IUIBHOT 3MAaTHOCTI 300pa’keHHS 3a JIOMOMOrol TmepeTBopeHHs Dyp'e.
BigHOBIICHHSI pO3MHUTHX 300pa’KEeHb

I13 15. IlinBegeHHs MiACYMKIB.



InauBinyanbHi 3aB1aHHsA

[HauBiMyanbHI 3aBHaHHS TOJATAIOTh Yy HAKOMUYCHHI, MOTJIMOJICHHI Ta CHUCTEMaTH3allil 3HaHb 3a
TEMAaTUKOI0 HaBYAJIBbHOI JAUCHUILIIHU. MonynbHa KOHTpoJIbHA poboTa mependadae mepeBipKy 0a3zoBHX
3HaHb 3a BCiMa JICKIIHHUMH po3aigamMu. Po3paxyHkoBo-rpadiuna poOoTa crpusie pPO3BUTKY yMiHb
CTYZCHTIB 13 3aCTOCYBaHHS METO/iB IIUPPOBOi 0OPOOKHU JaHUX, MOJICTIOBAaHHS aMILTITYIHO-MOIyJIbOBAHUX
CHUTHAIB Ta iX JETEKTYBaHHs 3a JIOIMOMOTOI0 PI3HUX METOMAIB AEMOYJISIil, METOIIB CHHTE3Yy HMU(PPOBUX
¢GinbTpiB, a TAaKOXK 3aKPIIUIEHHIO HABUYOK LU(POBOi OOpOoOKHM CHUTHANiB 3 BUKOPUCTAHHSM MOBH
nporpamyBaHHs Python.

6. CamocrTiiiHa poboTa cTygeHTa

VY BiIMOBITHOCTI 10 pOOOYOro HABYAIBHOIO IJIaHy nepeadadeno 90 roauH JUIsk caMOCTIHHOT poOOTH
CTYHIEHTIB, 3 skux 20 roawH BiABOJMTHCS HA MIATOTOBKY 10 icrnuty, 10 roamH — Ha BHKOHAHHS
po3paxyHKoBo-rpadiuHoi poboTH, 10 roguH — Ha MIATOTOBKY J0 MOAYJIBHOI KOHTPOJILHOI poboTu Ta 50
TOJMHM Ha TIATOTOBKY 10 ayJAWTOPHUX 3aHATh, OIpAIIOBAaHHS MaTrepiajiB JIEeKIid, 0hOpMICHHS
pe3ybTaTiB BUKOHAHHS MPAKTUYHUX POOIT Ta 03HAHOMIICHHS 13 HABYAIBHOIO JIITEpaTypoloO BiAMOBIIHO 710
CTPYKTypH AuMcIMIUIiHA. PoOoTa cTyaeHTa HampaBieHa Ha 3aCBOEHHS Ta IOMVIMOJICHHS BHBYEHOTO
Mmarepiainy, miaroToBKY J10 3aHATh Ta CEMECTPOBOT0o KOHTpoJto. CamocTiitHa poOoTa cTyIeHTiB iepeadadae
3aKpIMUICHHS] 3HaHb, OTPUMAHMX ITiJl YaC BUBUYEHHS IUCIUILUIIHA Ta 3000yTTS HAaBUYOK CAMOCTIHHOTO
OTlaHyBaHHS MaTepiay.

MoniTuKa Ta KOHTPONb
7. NoniTMKa HaBYaNbHOI ANCUMNIHM (OCBITHBOrO KOMMOHEHTA)

OCHOBHI BUMOTH IS BUBYCHHSI IUCIUIUTIHU Ta YCIIIIHOTO MPOXOKEHHSI CEMECTPOBOTO KOHTPOJTIO:
e MpaBUJIA BiABiTyBaHHSA 3aHATH:

- Y peXHMi OYHOTO HaBUYAHHS 3aHSATTS BiZIOYBaIOTHCA B ayJUTOPIi 3T1AHO PO3KIATy 3aHSATH;

- Y p&KHMIi TUCTAaHLIHHOTO HABYaHHS 3aHATTS BiZIOYBAIOThCA Y BUIJISIII OHJIaiH-KOH(EpeHIii Ha
miatdopmi Zoom (abo Oyap sIKi IHIIKA 32 BHMOTOIO CTYJICHTIB), TOCHJIAHHS HAJAA€ThCS
CTapoCTaM IpyI Ha MOYATKYy CEMECTpY.

* MpaBWJIA NOBEIIHKH HA 3aHATTAX:

- 3a00pOHSIETHCS 3aMAaTHUCS OYIb-SIKOIO MISUTbHICTIO, sIKA TIPSIMO HE CTOCYETHCS UCITUTLTIHHY;

- JI03BOJISIETHCS BUKOPHCTAHHS 3ac001B 3B’SI3KY JIMIIE JUIsl OUTYKY HEOOXITHOI JUIsi BUKOHAHHS
3aBAaHb iH(OpMaIlii B IHTEpHETI;

- 3a00pOHSETHCS OyIb-IKUM YHHOM 3pHBATU MPOBEICHHS 3aHSTh;

- TIOTOYHI 3alMUTaHHS 32 TEMOI 3aHATTS HEOOXIJHO MPOMHCYBAaTH B 4aTi KOH(epeHIi, 1moo
3arno0irTu TNepepruBaHHIO BHKIAJCHHA Marepialy Ha cepeluHi. Y TepepBi MiX TeMaMH
(miaremamu) i TUTaHHS Oy IyTh PO3TISHYTI.

* MpaBWJIAa 3aXHCTY NPAKTUYHHUX 3aBIaHb:

- 3aXHCT MPAKTUYHHUX POOIT IPOXOAUTH IiJ] YaC MPOBEICHHS MPAKTUYHOTO 3aHATTS, a y BULIAJIKY
JTUCTAHIIMHOTO HaBYaHHS — y peXuMI oHJaiH-KoH(pepeHnii Ha maaTdopmi Zoom (KOKEH
OTPHUMYE 1HAWBITyaTbHi 3aIIUTAHHS JJIS1 YCHOT BIAMOBI1) a00 IUIIXOM 3allOBHEHHS TECTY Uepes
GoogleForm;

- Y OKpeMHX BHIIaJKaxX JOMYCKAE€ThCS MOMXJIMBICTD 3aXHMCTy HE 3a pO3KJIaZoM Ta 3a
JIOMOBJICHICTIO 31 CTYJICHTaMH.

* MpaBUJIA 3aXMCTY PO3PAXyHKOBO-rpagivyHux poodiT:

- 3aXHCT PO3paxyHKOBO-rpaiyHUX POOIT MPOXOAUTH MiJ Yac OJHOTO 3 JEKI[IHHUX 3aHATH, a Y
BUITAJIKy TUCTAHIIMHOTO HABYAHHS — y PEXKUMI OHJIAWH-KOH(epeHIlii Ha miatdopmi Zoom
(KOKeH OTpUMYE 1HAMBIAyaIbHI 3aIIUTaHHS IS YCHOI BiMOBI/I);

- Y OKpEeMHX BHWITaJKaX JOMYCKAE€ThCS MOXJIHMBICTh 3aXHCTy HE 3a pO3KJIaIoM Ta 3a
JIOMOBJICHICTIO 31 CTyJICHTaMHU.

* MPpaBWJIA 3aXHCTY MOAYJbLHUX KOHTPOJIbHUX POOIT:
- BHKOHAHHS Ta 3aXUCT MOMIYJIbHOI KOHTPOJIBHOI pOOOTH TPOXOIUTH HA JICKIIHHOMY 3aHSTTI;
- CcTyHeHT Haacwiae ohopMIIeHE BUKOHAHE 3aB/IaHHS Ha €JIEKTPOHY aapecy BHKIagada, abo B
Telegram kananm abo po3mimye Ha 1uiargopmi aucTaHuiiiHoro HaB4aHHia Moodle (mpu
JTUCTaHIIMHOMY HaBUYaHHI);



-y OKpeMHX BHIIaJIKaxX (32 HasgBHOCTI JIOKYMEHTAJIbHO ITIATBEP/DKEHUX BaroMUX IPHYUH)
JIOITyCKA€THCSI MOXKIIMBICTD 1HMBIyaIbHOTO 3aXUCTY;
* NpaBWJA NPU3HAYCHHS 320X0YYyBaJIbHHX OaJIiB:

- JokjaaHa iHdopMalis Tpo 3a0XouyBajbHI Oanu HaBeAeHa y 1.8 «Buam koHTpomo Ta
pEUTHHTOBa cHCTEMa OIIHIOBAaHHS PE3yJIbTaTiB HAaBUAHHS;

- MakcHUMaJlbHa KIJbKICTh 320X0YYyBAJIbHUX OalliB BU3HAYAETHCSA BiIMOBIIHO /10 [lomoskeHHs mpo
cucreMy ouiHioBaHHS pe3yibTariB HaByaHHA B KIII iMm. Irops Cikopcekoro, IlonoxenHs mpo
MOTOYHUM, KAJICHIApHUN Ta CeMeCTpOBUN KOHTpouti pe3ynbrariB HaBuaHHsA B KIII im. Iropst
Cikopcbkoro, a Takox iHmmx I[lonokeHp Ta pexomenpamiid, siki aitote B KIII im. Irops
CikopchKOTO.

® MOJITHKA AeJIAHIB TAa MEePeCKJIATAHD:
- TepeckiaaHHs OyAb-IKUX KOHTPOJIBHUX 3aXOJiB Tepen0daueHo TUIBKM 3a HasBHOCTI

JOKYMEHTAJIBHO MMiITBEPPKEHUX BarOMHUX MPUYHH BiJICYTHOCTI Ha 3aHATTI;

- 3aXHUCT MPAKTUYHUX POOIT BBAKAETHCS BUACHHUM, SIKIIO BiH BIAOYBAa€THCS y MEXax TPhOX
3aHATH MICIA TPOBEICHHS MPaKTUYHOI poOOTH. SIKIO poOoTa 3axUINAEThCS HEBYACHO,
MaKCHUMaJIbHO MOYKJIMBA OIlIHKA 3a 11 BUKOHAHHS 3HWXKY€EThCs Ha 1 Oau;

- TIepecKiafaHb JJIs IMABUIICHHS 0alliB HE rmepeadoadeHo.

® MOJITHKA OKPYIJIEHHS PeHTUHIOBUX 0aJIiB:

- OKpYIJIEHHS peHTHHTOBOro 0aiy BiOYBA€eThCA A0 IIJIOTO YHCTA 3a MPABUIAMU OKPYTJICHHS.

® IOJITHKA OLiHIOBAHHS KOHTPOJbHHUX 3aX0/iB:

- OIIHIOBaHHS KOHTPOJILHUX 3aXOJliB BiAOyBaeTbcs BiamoBigHO 10 IlomokeHHS mpo cucteMy
ouiHtoBaHHs pe3ynbTariB HapuaHHs B KI1I im. Iropst Cikopcebkoro, [1oosxeHHs Ipo MOTOYHU,
KaJICHJIApHUH Ta ceMeCTpOoBUM KOHTpoTi pe3yabTaTiB HaBuaHHs B KIII im. Iropst Cikopcbkoro,
a Takox iHmmx I[lomoxkens Ta pekomenaamiid, siki AitoTh B KI1I im. Iropst Cikopchkoro;

- HIDKHS MEXa MO3UTHUBHOTO OI[iHIOBAaHHS KOYKHOT'O KOHTPOJIBFHOTO 3aX0y Mae OyTH He MEHIIE
60% Bix 6aiB, BUSHAYCHHX JIJIs1 LILOTO KOHTPOJILHOTO 3aX0/Y;

- HETaTUBHHH pe3yJbTaT OILiHIOEThCA B 0 OaiB.

AkanemMiuHa 100poYeCHICTH

[ToniThka Ta MpUHIUIIKA aKaJAeMIvHOI ToOpodyecHoCTI Bu3HaUeH1 y po3aim 3 Koaekcy yecti KIII im.
Irops Cikopcerkoro. eransaime: https://kpi.ua/code.

BukopucranHs reHepaTUBHUX CHCTEM IITy4HOTO 1HTENeKkTy, 30kpemMa ChatGPT, Microsoft Copilot,
Gemini Ta IHIIMX, JOMYCKAETHCS SIK JONOMDKHOTO I1HCTPYMEHTY il TOMIIYKY W CTPYKTYpYBaHHS
iHopmMarii, aHagizy TEXHIYHUX pillleHb, TMEPEBIPKA PO3PAaXyHKIB, IMiJTOTOBKU MPOTPAMHOIO KOy Ta
OTIpalllOBaHHA TEKCTOBUX MatepianiB. llpm 1mpomy 3100yBay BHIIOI OCBITM HeEce NEPCOHAIbHY
BIJIMOBIIAJILHICTh 32 JOCTOBIPHICTh, MPABWJIBHICTh, OOTPYHTOBAHICTh 1 CAMOCTIHHICTh TMPEACTABICHUX
pe3yIbTaTiB.

[TogaHHs MOBHICTIO 3T€HEPOBAHUX 3aCO0aMHU IITYYHOTO 1HTEJIEKTY PE3YJIbTaTIB SIK BJIACHOI CAMOCTIHHO
BUKOHAHOT po00TH 6€3 X KpUTHYHOTO OINpPAIFOBAHHS Ta, Y BUIMAKAX KOJH IIe epeadadyeHo BUMOTaMHU 10
pobotu, Oe3 3a3HadyeHHS (PaKTy BHKOPHUCTAHHS TaKHX 3ac00iB, MOXKE PO3TIANATHCA SK TOPYIICHHS
MIPUHIINITIB aKaIeMigyHOT JOOPOYECHOCTI.

Hopmu eTn4HOI MOBeAiHKH

Hopmu eTn4HO1 MOBEAIHKH CTYJCHTIB 1 MpaliBHUKIB BU3HA4YeHi y po3aini 2 Koxekcy uecrti KIII im.
Iropst Cikopcebkoro. Jleranphime: https://kpi.ua/code.

Ockap:xkeHHs1 pe3yJIbTaTiB KOHTPOJIbHHUX 3aX0/1iB

VY BUMaAKy HE3roAW 13 pe3yjbTaTaMd KOHTPOJBHHUX 3aXOJIB CTYICHTH MOXYTh BHKOHYBAaTH 1/a00
3axXMILATH iX y MPUCYTHOCTI KoMicii, sika GopMmyeThes 13 BUKJIAAauiB KadenpH, Ha SKiH BUKIAJA€THCS
UCIAILIIHA.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

OmiHIOBaHHA pe3yJbTaTiB HaBYaHHS CTyJeHTa 3AilicHIOeTbes 3a 100-0ampHOI0 CHCTEMOIO Ta
CKJIQJA€ThCA 3 JIBOX CKJIAJOBUX — CTApTOBOI (BUKOHAaHHS Ta 3aXWCT NPAKTHYHHX POOIT, BUKOHAHHS
MOJYJbHOI KOHTPOJBHOI pPOOOTH, BHMKOHAaHHA Ta 3aXHCT PO3PaxyHKOBO-rpadiuHoi pobOTH) Ta
eK3aMeHaIliHO1 (OI[iHIOBAHHS 11T YaC CEMECTPOBOTO KOHTPOJIIO).



8.1. Po3mip craproBoi ckiaagoBoi PCO nopiBHioe 70 6aniB, ek3amenauniitnoi — 30 0aJis.
CraproBi 6anu GopMyIOTHCS SIK CyMa pEUTHHTOBUX OalliB, OTPUMAHUX CTYJECHTOM 3a:
— BHWKOHAHHS Ta 3aXWCT 3aBJaHb 14 mpakTHYHUX pOOIT 3a pe3yabTaTaMH MPAKTUIHHUX 3aHSTh;
— MOJIYJbHY KOHTPOJIBHY poOOTY;
— pO3paxyHKOBO-rpadiuHy poOoTy;

KoHTposbHi 3ax0/11:

Haszsa koumponvHno2o 3axo00y Kinvkicmv | Bazosuii ban | Ycewvoeo
Bukonauns ma 3axucm npakmuunux pooim 14 2 28
Buxonanmns moodyavHoi koumpoasbHoi pobomu 2 11 22
Bukonauns pospaxynxoso-epaghiunoi pobomu 1 20 20
Ycvozo 70

8.2. Kpurepii HapaxyBaHHs 0aJiB.

8.2.1. Ilpakmuuni 3anamms
BaroBuii 6an 3aBmaHp 3 IPakTUYHUX poOIT — 2. MakcuManbHa KUIBKICTh OamiB 3a BCl MPAaKTHYHI
3aHATTS AOPiBHIOE 14 x 2 = 28 GariB.

Kpurepii oriHioBaHHs 1 3aBJaHb 3 IPAKTHYHUX POOIT:

2 Ganu — 3aBJIJaHHS BUKOHAHO B TIOBHOMY 00CsI31, € YCHE MOsSICHCHHSI BUKOHAHUX 3aBJIaHb;
1 Oan — BUKOHAHA OlJIbIlIa YaCTHHA 3aBJaHb, IOSCHCHHS HEBIICBHEHI,

0 OasiB — 3aBIaHHS HE BUKOHAHO.

8.2.2. Mooynvna konmpoavna po6oma

MKP cknamaeTbest 3 JBOX YaCTHH, SIKI IPOBOAATHCS y CEPEAMHI Ta B KiHIII HABYAIHHOTO CEMECTPY 3a
po3aiiaMu JeKIiitHoro Kypcy. Barosuii 6an — 11 3a koxHy 3 1Box yactun MKP. MakcuManbHa KiTBKICTh
6amiB 3a MKP nopiBaroe 11 x 2 =22 6anu. [IpoBoauThCS Y BUTIISAI MTUCHMOBOT pOOOTH.

Kpurepii oriHtoBaHHS:

10-11 GaniB — BiAMOBIAI IPaBUIIBHI, TOBHI, TOBHICTIO PO3KPHBAIOTh CYTHICTh IMMOCTABJICHOTO MTUTAHHS,
JIEMOHCTPYIOTh TTTMOOKI 3HAHHS CTYJICHTA 3 JAHOTO po31ity (He MeHiIe 95% notpiOHoi iHdopMmarlii);

8-9 GaniB — BUKOHaHa O1JIbIIIa YaCTHHA 3aBJaHHs, BiJIITOBI/Il B OCHOBHOMY IIPAaBWJIbHI, ajie HE MOBHI (He
MmeHIre 75% notpidHoi iHopmarii) abo MoBHA BiAMOBIIL 3 HE3HAYHIUMH HETOUYHOCTSIMH,

6-7 OamiB — BHUKOHAHI HE BCl ITYHKTH 3aBJaHHsS, BIAMOBIAI HE KOHKPETHU30BaHI, HE PO3KPHUBAIOTH
CYTHOCTI TOCTaBJIEHOTO MHUTaHHS a00 PO3KpHUBAaIOThH ii Juiie 4acTkoBo (He MmeHme 60% mnoTpiOHOT
iH(popMarii) Ta He3HAUYHI TTOMUJIKH;

0 GaniB — He3aOBUILHA BIANOBIIb, 3aBJAHHSI HE BUKOHAHO.

VY BUNAJAKy AMCTaHIIHHOTrO HaBYaHHS MOxIMBe TpoBenaeHHs MKP y Burnsiai recty yepes GoogleForm
abo Ha miatdopmi auctaHmiitHoro HaBuyaHHs «CiKOpChKUi». THIM 3aBlaHb, 0 BUKOPHUCTOBYIOTHCS B
TECTax: OJUHOYHUN BHUOIp; MHOKMHHHUI BUOIp; BCTAHOBJICHHS MOPSAKY; CIIBCTaBJICHHS; MOTO/HKEHHS /
CIIPOCTYBaHHsI; BBEJICHHS YHCEII 3 KJIaBlaTypu; BUOIP YaCTUHH 300payKEHHS;, TIEPECTAHOBKA JITEP 1 YHCEII,
pO3ropHyTa BiAMOBIAb.

8.2.3. Po3paxyukoeo-cpaghiuna poooma

Barosuii 6ai1 — 20. Kpurepii oriHIoBaHHS:

18-20 6aiB — TBOPYO BUKOHAHA pOOOTA, BAKOHAHI BC1 BAMOTH JI0 pOOOTH, MPOJAEMOHCTPOBAHO TTHOOKI
3HAHHS 3 1aHO1 MuciuILTiHg (He MeHIe 95% noTpibHoi iHdopMmarrii);

15-17 6amiB — poOOTY BUKOHAHO 3 HE3HAYHHUMH HEIOJIKaMH, TPOTE BUKOHAHI Maiie BCl BUMOTH JI0
pobotH, abo € HecyTTeBI MOMUIKH (75%- 94% moTpiOHOT iHpOpMaIrii);

12-14 6amiB — poOOTY BUKOHAHO 3 NMEBHUMHU TOMMJIKAMH, € HEJOJIKH MO0 BUKOHAHHS BHUMOT JO
po6oTu 1 neBHi NOMWIKH (HasiBHO He MeHIe 60% moTpibHO1 iHpopmartii);

0 GaiB — 3aB/IaHHS HE BUKOHAHE a00 € Tpy01 TOMUIIKH.

8.3. IIpaBnJia npu3HaAYEeHHS 320X049yBAJIbHHUX 0aJiiB.

3a HaJaHHS MPABWIHBHUX BIAMOBIAEH ITi1 9ac OOTOBOPEHHS TEM, BUKOHAHHS YCKIIQHEHUX 3aBJaHb Ta
PO3B’s3aHHS €KCIpec-3aBJlaHb Ha JICKIIMHUX 3aHATTSIX HAZAA€THCS MO OJHOMY 3a0X0UyBAIbHOMY Oairy 3a
3aHATTS. MakcuMasbHa KIJTBKICTh 3a0X0YYBAJIbHUX OalliB, Ky MOXHA 3apOOUTH MPOTATOM HABYAJIBHOTO
CEMEeCTpy, CTAHOBHUTH 5 OaiB.



8.4. YMOBM NO3MTHBHOI0 KAJIEHAAPHOT0 KOHTPOJIIO (aTecTamii).

JIyst OTpUMaHHS «aTECTOBAHOY 3 MEPIOi MPOMIXKHOI arecTairii (8§ THKICHb) CTYICHT Ma€ OTPUMAaTH HE
MEHII HDXK 6 0alliB (32 yMOBH, SIKIIIO HA MOYATOK 8 THXKHS 3TIHO 3 KaJCHAAPHUM IUIAHOM «iJeabHUN
cTyneHT Mae oTpumartu 10 6ariB).

Jlist OTpUMaHHS «3apaxoBaHO» 3 APYTroi MPOMIXKHOI arecTauii (14 THXKIEHb) CTYICHT Ma€ OTPUMATH HE
MeHIe 25 6aniB (3a YMOBH, SKIIO HA TIOYATOK 14 THXHS 3T1IHO 3 KaJICHJAPHUM IIJIAHOM «iJeaIbHHI
CTYACHT Ma€ oTpuMatu 42 6anm).

8.5. YMoBHM 1omycKy 10 ceMeCTPOBOr0 KOHTPOJIIO (€eK3aMeHY).

HeoOximHOIO yMOBOIO JOMYCKY 10 €K3aMEHY € 3apaxyBaHHS BCIX 3aBllaHb MPAKTHYHUX POOIT,
po3paxyHKOBO-TpadiuyHOi poOOTH, CKIIaJaHHS MOJIYJIBHOI KOHTPOJIBHOI pOOOTH Ta CTAPTOBUN PEHUTHHT HE
meHnie 40 6anis.

8.6. KpuTepii oniHloBaHHSI eK3aMeHaliiiHOI po0oTH.
Ha ex3ameHi cTyieHTH MatOTh IPEACTaBUTH YCHY JOIOBIIb 32 TEMATHKOIO 3aBAaHHs. KoxkHe 3aBnaHHs
MiCTI/ITB ABa TCOPCTUUHHUX 3aIllUTAHHA.

KosxHe TeopeTnuHe MUTaHHS OIIHIOETHCS Y 15 OaniB, 3a TAKUMHU KPUTEPISIMU:

14-15 GaiiB — MOBHA BiAMOBIb, CTYIEHT IEMOHCTPY€E JOJATKOBI 3HAHHS Ta 3arajbHy 00i3HAHICTD (He
MmeH1e 95% notpi6Hoi iHopMmarii);

11-13 GaniB — mOCTaTHHO TOBHA BIAMOBIAL, HE3HAYHI HETOYHOCTI, CTYJEHT BOJIOJI€ 3HAHHSIMH IO
JaHOMY MHUTaHHIO (He MeHIe 75% noTpioHoi iHdopmalii, abo He3HAYH1 HETOUHOCTI);

9-10 GaniB — HEMOBHA BiANOBiAb, CYTTEBI HETOUHOCTI, CTYJCHT BOJOJI€ TUIBKA YAaCTUHOIO 3HaHb 3
naHoro nutaHHs (He MeHIe 60% noTpiOHOT iHpopMalii Ta AesiKi TOMUIIKH);

0 OamiB — He3aJ0BUIbHA BIAMOBIAL a00 B3araii BiACYTHS, PIBEHb 3HaHb, MPOIAEMOHCTPOBAHHIA
CTYJE€HTOM, HU3bKHUU.

[Ticns ouiHIOBaHHS BUKOHAHOI €K3aMEHAI[iITHOT KOHTPOJIbHOI pOOOTH CTy/I€HTa CTapTOBI Oanu Ta 6aiu
3a eK3aMeH ITiJICYMOBYIOTHCS, 3BOIATHCS O PEHTHHIOBOI OIIHKY CTYJICHTA Ta MEPEBOIATHCS 0 OIIIHOK 3a
YHIBEpCUTETCHKOIO IIKAJIOI0 3T1IHO TaOIUII:

Tabmurs BiANOBIIHOCTI pEHTHHIOBUX OalliB OI[IHKAM 33 YHIBEPCUTETCHKOIO MIKAIOKO:

Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 [yxe nobpe
84-75 Oobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBM A0NYCKY He ponyweHo

9. JopaartkoBa iHpopmauia 3 gucumnniiHm (0CBITHbOro KOMNOHEHTA)

VY pamkax omanyBaHHs nucumiuiian «l{udpoBa oOpoOka cHurHamiB Ta 300paKE€HB» JOMYCKAETHCS
MOYJIMBICTh 3apaxyBaHHs cepTU(IKATIB IPOXOHKEHHS JUCTAHIITHUX UM OHJIAMH KypCiB 3a BiANOBIAHOIO
TEMaTHKOIO.

BusnanHs pe3yibratiB HeopManbHOI OCBITH BiOyBaeThes 3rinHo [lonoxxenHs npo BuzHaHHsg B KIII
iM. Iropst CikopchbKOTO pe3ysbTaTiB HaBYaHHs, HAOyTHUX Yy HepopMasbHil / iHpOpManbHINA OCBITI.

Po6ouy nporpamy HaB4YanbHOI gucuuniinm (cunabyc):

CknapgeHo K.T.H.,, pgou. Mypasiiosum OneKkcaHgpom Bonoammuposmyem; A.T.H.,, npod. MUKUTEHKOM
Bonogmmmnpom IsaHosuuem; A.T.H., npod. Tumunkom MNpuropiem CemeHoBmYEM.

YxeaneHo Kagedporo ACHK (npomokon Ne 22 gid 18.06.26 p.)

YxeaneHo Kagedporo KIOHC (npomokon Ne 17 8id 24.06.2026 p.)

YxeaneHo Kagedporo KITBI (npomokon No20 gid 24.06.2026 p.)

MozodxeHo Memodu4Hor Komicieto parynbsmemy pobomomexHiku ma npunadobydysaHHs (npomokon Ne 6/26
8i0 26.06.2026 p.)



