





[ 1 3AT"AJIBHI ITOJIOXXEHHA

2.1 AKTyanbpHICTh BUBYCHHSI TUCLUILTIHA Y 3B°SI3KY 13 3aBJaHHAMU Tpodeciii-
HOI JSJIbHOCTI TA HABYAHHS.

Juciumnina «CydacHl MeToau oprasizamii 1 aHamzy ganux» (CMOA]/]) Ha-
IPaBJICHA HA BUPOOJICHHS Y CTY/ICHTIB TEOPETUYHHX 1 MPAKTUYHUX HABUYOK NOOYI0-
BU MPOTPAMHHAX KOMIUIEKCIB Ta BAUKOPUCTaHHS 1ICHYIOUMX 3ac001B po3poOkH 1 610110-
TeK (YHKLINA Ta iepapxiil KnaciB Ans peanizanii Cy4acHUX aJrOpuTMiB 0OpoOKH na-
HuX. HoBiTHI (popMu oprasizaiii JaHUX MarThb CBOEID METOK) 3a0€3MEUUTH OUIBII
3a011a/UTMBE HAKOMUYEHHS, IMBUKUI A0CTYN Ta €(PEKTUBHY 0OPOOKY BEIUKUX 00CS-
riB JaHWX. /(s IbOrO0 BUKOPHCTOBYIOTBCS SIK CHUCTEMM YIPaBIiHHS 0a3aMu JaHHX 3
3aCTOCYBaHHSM PENSIIAHOT MO 30epiraHHs Ta BIAMOBIIHUX MOB 3aMMTIB, TaK 1
1HOI MOJeNl 30epiraHHsl Ta PI3HOMaHITHI O10I0TeKH AJis peaaryBaHHs 1 0OpoOKu
naHux. Bennke 3HaYeHHs U1 TIATPUMKA NPUAHATTS PILIEHb Ta YIPaBIIHHS Oi3HEC-
MpoIlECaMHM Ma€ HaOYHA Bi3yajizailisi pe3yybTaTiB 00pOOKHU 1 aHAI3y JaHUX 3a J0MO-
MOTOK0 3pYYHUX, 3pO3YMIUIMX Ta MPOCTUX B BUKOPUCTAHHI 3ac001B 1 010m0TEK.

BukopucTanHs 3HaHb Ta HABMYOK, OTPUMAHUX CTYACHTAMH MijJ 4aC BUBYCHHS
CMOA/, no3Bosisie iM MiABALIMTH CBOK LIHHICTh TA KOHKYPEHTOCIPOMOKHICTD SIK
CHELIATICTIB 3 MPOCKTYBaHHS, Peaizauii Ta BAKOPUCTAaHHS 1H(QOPMALIIHHAX CHCTEM.

BuBYEHHST AUCIUIUTIHY, MAKPITUICHE 1HAUBI Y ATbHUMH 3aBJIJAHHSIMUA Ta CAMOC-
TIHHOO POOOTOO, JO3BOJUTH CTYACHTAM NMPUAOATH Ta PO3BUHYTH 3HAHHS, YMIHHS Ta
HABWYKHU B Trajly3l po3poOKH MPOrpaMHO-METOANYHUX KOMILIEKCIB Ui 1HpOpMariii-
HOI MIATPUMKH JIS7IbBHOCTI KOPUCTYBA4iB, B TOMY YKCH1 B rany3i Meaunuau. Haiioi-
JBIIAM BHUKJIMKOM 3 TOYKH 30PYy BHUKOPHCTAaHHS MAIIMHHOIO HABYAHHS Ta aHATI3y
JaHUX Y MEJULMHI € 00po0Ka MEAMYHMX 300paKeHb, TOMY 3HAYHA YaCTKA M CLUILTI-
HU CMOA/]I nprcBsiueHa BUPILICHHIO MPoOieM aBToMaru3auii 00poOku 300pakeHb
Ta KOMII FOTEPHOMY 30DY.

2.2 Meta nucuuiutiad — (pOpMYyBaHHS KOTHITUBHUX, AQEKTUBHUX T4 MOTOPHHUX
KOMIETEHTHOCTEH B cepi BUBUCHHS 1 NOSICHEHHS MPUHLIMITIB OpraHi3aiii Ta peai-
3alii MpOrpaMHO-METOJMYHUX KOMILJIEKCIB I 1H(QOPMALIAHOT TIATPUMKHA AisUTbHO-
CT1 KOPHCTYBAaYiB, B TOMY YHCJI1 B Tay31 MEIULMHKA, HA OCHOBI METOIB MAIUMHHOTO
HABYaHHS Ta aBTOMATU30BAHOr0 aHAMI3y AaHuX. JIMCIMIUTIHA HAMpaBjieHa Ha BUPOO-
JIEHHS Y CTYJEHTIB TEOPETUYHUX 1 MPAKTUYHNX HABUYOK BUKOPUCTAHHSI BiJIMOBITHO-
r0 AITOPUTMIYHOTO 1 MPOrPaMHOrO 3a0€3NEYCHHSI, ICHYIOUMX 3ac001B po3poOKu 1 O1-
OmoTek (QYHKII Ta iepapxiil KJIaciB uis peaiizalii CydaCHHX aJIrOPUTMIB 0OpOOKH
JAHKX, & TAKOK 3aCTOCYBAHHS BIAMOBITHUX KOMIIETEHTHOCTEH y IpOdeCIiiHIi aisnb-
HOCTI.

2.3 3aB1aHHS TACUMUILTIHH:
— O3HANOMJIEHHS! 3 OCHOBHUMH NMPUHIMIIAMA 1H(HOPMALIAHOT MIATPUMKH Aisl-
JBHOCTI KOPHCTYBAYiB, HA OCHOBI METO/IB MAIIMHHOTO HABYAHHS Ta aBTOMAaTH30Ba-



HOTO aHami3y JaHWX, a TAKOX OCBOEHHS CydaCHUX 3ac00iB po3pOOKM MPOrpaMHUX
KOMIUIEKCIB JJIsl aHATI3Y JaHHUX Ta BLAMOBIAHUX 010/110TEK (DYHKI[IH;

— (popMyBaHHS TEOPETHYHUX 3HAHb TA HAOYTTs MPAKTHYHUX HABUYOK VIS T10-
OyA0BH MOJEIIEH Ta 3HAXOMKEHHS 3aJIEKHOCTEH Y HAKOMMYECHUX JTaHUX 3a JTOMOMO-
rOK0 CHELiali30BAaHUX MPOrpaMHuX 3aco0iB, 010m10Tek (PyHKIIN Ta i€papxiii Kiacis
JUT pealtizallii Cy4acHUX allrOPUTMIB OOPOOKHM TaHHMX;

— PO3IMIIIaHHS IAPOKOTO KOJa 3a7a4, NMOB’A3aHKX 13 peali3aiiio aJropuTMiB
IHTENIEKTyaJIbHOI O0OpOOKM JaHuX Ta 1HTepdelicy KOpHCTyBaya IHTErPOBAHMX
KOMI FOTEPHUX CUCTEM Ta MPOTPAMHHUX KOMILIEKCIB AJIsl peati3alii METOA1B MallyH-
HOTO HABYAHHSI Ta aBTOMATU30BAHOTO AHAII3Y JaHUX, B TOMY YMCIII 3a7a4 30UpaHHs,
HAKONWYCHHS Ta OOPOOKM BEJIMKAX MACWBIB JAHWX 3 BUKOPUCTAHHAM BIIKPUTHX 0a3
1 macuBiB JaHux (datasets) B Mepesxi Internet;

— OTPUMAaHHS HABMYOK CHCTEMHOIO aHali3y Ta aIrOPUTMIYHOTO MUCIICHHS,
(opMyBaHHs aprymeHTauii npu oOpaHHI CTPYKTYPH AAaHUX, (hopMary iX HAKONUYCH-
Hs Ta 30epiranHs, OOrpyHTYBaHHSI BUOOPY Ta MOPSAKY 1 PEKUMIB 3aCTOCYBAHHS aJl-
TOPUTMIB 3 iX 00pOOKH;

— HaBYaHHs MaiOyTHIX (paxiBI[IB BUKOPUCTAHHIO AJITOPUTMIB, HA OCHOBI SIKMX
MPOBOJIUTHCA aHaITUYHA 00poOKa JaHWX B MPOLEC aBToMaru3ailli o0poOku 300pa-
JKEHB Ta pealtizallii KOMIIOHEHTIB KOMI FOTEPHOMY 30DY;

— (popMyBaHHsI BMIHb 1 HABUYOK 3 BUKOPUCTAHHS 3aC00IB PO3POOKH I CTBO-
PEHHSI IHTETPOBAHUX KOMIT FOTEPHUX CUCTEM Ta MPOTPAMHUX KOMIUIEKCIB JUIst 00po0-
KH BIJICOMOTOKIB Ta CTAaTUYHHUX 300paKEHb, iX NMEPETBOPEHb, CErMEHTALl Ta BUI-
JICHHSI KOHTYPIB, pO3Mi3HABaHHS 00’ €KTIB.

2.4 TlepenyMoBHM Al BABYCHHS JUCLIMIUTIHW. BUBUEHHS LIMKITY TMCUUILTIH Oa-
KaJIaBPCHKOT MIATOTOBKY 31 crerianbHOCT 123 « KoM roTepHa THXEHEPIsD.

2.5. MoBa BUKJIQIaHHS. YKPAiHCHKA.

2.6 O0cAr HaBYATbHOT IMCUMIUTIHA Ta HOro pO3MOJLT 3a BUAAMM HABYAJIBHUX
3aHATh (U1 MariCTpiB 3 TEPMIHOM HaBYaHHS 1,4 poKM):

— 3arajibHUi 00CAT CTAaHOBUTH 165 roauH / 5,5 KpeauTH, B T.4..

— JeHHA (popma HaBYaHHS: JICKI1i — 36 TOAWH, MPaKTU4HI — 36 TOJUH, CaMOC-
TiliHa PoOOTa CTYAECHTIB — 93 TOANHH.

— 3a04Ha (hopMa HABYAHHS: JICKI(li — 8 rOJAMHM, TaOOpaTOpHI — 4 TOANH, CaMOC-
TiliHa poOoTa CcTyAeHTIB — 153 roauH.

I ITPOI'PAMHI PE3VJIbTATU HABUYAHHA

VY pe3ynbTari BABYCHHS HABYAIBHOI JUCLIMILTIHM CTYJEHT MOBHHEH MPOJAEMOH-
CTpPyBaTH MOCTATHIA PiBEHb CPOPMOBAHOCTI HACTYMHHUX NPOTPAMHUX PE3YJIbTATIB
HABYaHHSI.



- YMIHHS JIOCIHIDKYBATH MPOLECH, IO BiAOYBAKOTHCS Y KOMIT FOTEPHUX CHCTE-
Max, MEpekax Ta iX KOMIIOHEHTaX Ha OCHOBl MAaTeMATUYHMX MOJENEH Ta OOUYMCITIO-
BaJIbLHUX METOJIIB;

- YMIHHS QHQJII3yBaTH Ta MPOCKTYBAaTH BUCOKONMPOAYKTHBHI KOMI FOTEPHI CHC-
TEMU 3 PI3HOK CTPYKTYPHOI OPraHi3ali€ro 3 BAKOPUCTAHHSM IMPUHIMIIB Mapaicib-
HOT Ta po3noAUIeHOT 00poOKH 1H(OpMAaITi;

- YMIHHS aHQJII3yBaTH Ta 0OPOOATH PE3yabTaTH JOCTIIKEHb 3 METOK) PHIAH-
ATTS €(PEKTUBHUX PILIEHb.

B y3araneHeHOMY BHIIIsiAL iX MOKHA HABECTH HACTyNmHWM 4yvHOM. [licnst Bu-
BUCHHS JAHOT TUCUUIUTIHKA CTYIEHT MOBHHEH OYTH 3JaTHHUM:

- MPOEKTYBATH, OPraHi30BYBaTH BIPOBA/LKCHHS, KOPUCTYBAHHS Ta MIATPUMKY
KOMIOHEHTIB IHTEJICKTYAIbHUX 1H(OPMALIAHUX CUCTEM 3 BHKOPHCTAHHSM METO/IIB
OOYMCITIOBAJIBHOTO THTEJIEKTY T4 MAIIMHHOTO HABYAHHS JJIsl HAKONMYEHHSI, 30epiraH-
Hsl Ta 0OpOOKM MacUBIB CTPYKTYPOBAHHMX Ta HECTPYKTYPOBAHMX AAHMX (HA MPUKIAI
300pa’KEHB TA B1ACOMOCTIAOBHOCTEH ),

- 3a0e3MeuyBaTy aHalli3 BEJIMKUX MACHBIB JaHWX, Y TOMY YMCII1 HECTPYKTYPO-
BAHUX, [IJISIXOM BUKOPHCTAHHS CYYACHUX 1HCTPYMEHTAJIBHUX 3aC001B po3po0ku (Ha
NPUKIIAII MOBH TiporpamyBaHHs Python Ta BiamoigHux 010mi0Tek (yHKIH) Ta po3-
nojineHnX 0a3 1aHuX, y TOMY YMCIIl Ha XMApHUX cepBicax (Ha MPUKIaAl BiIKPUTHX
0a3 1 macuBiB JaHuX B Internet), muist po3B’si3aHHA 3a/1a4 THTEJIEKTYAIbHOTO aHAI3Y
JAHUX B PI3HUX MNPEIMETHUX 00nacTsaX (Ha MPUKIAAl CErMEHTallli, Kiacugikailii,
PO3MI3HABAHHS Ta BIACIIIKOBYBaHHS 00 €KTIB HAa 300pa)KCHHSX Ta Y BIACOMOCIII0B-
HOCTSIX);

- 3a0e3medyBaTy BUTAT MOJCIICH 3 TaHWUX Ta MIATPUMKY 1HXKCHEPHOI IsSJTbHOC-
Ti, B TOMY YHCJII 32 paXyHOK 0araToacrneKTHOI Bidyasi3allii arperoBaHux JaHHX, LJIs-
XOM 3aCTOCYBaHHSI METO/IIB Ta AJITOPUTMIB OOUMCIIOBATILHOTO THTENEKTY, THTEIIEKTY-
AJIBHOTO aHaI3y AAHWX, MAIIMHHOTO HABYAHHS, JJI PO3B’s3aHHS 3a7a4 Kiacu(ika-
11i, MPOTHO3yBaHHS, KJIACTEPHOIO aHAI3Y, TOLLIO.

Y Kkoenimueniii cghepi ctyneHt 3aaTHA IPOJAEMOHCTPYBATH .

— PO3YMIHHS BUKOPUCTaHHS €BPUCTHYHUX MPUHOMIB aHAII3y, CHHTE3Y, aHAI3Y
4yepe3 CUHTE3, Knacu(ikalii, y3araibHEHHs 1 CUCTEMAaTH3ALli TOLIO;

— 3JIaTHICTh A0 a0CTPAKTHOTO MUCJICHHS, KPUTUYHOTO aHANI3Y, OLIIHKK Ta CUHTE-
3y HOBHUX 1/I€H, 10 MOLIYKY, 0OpOOJIEHHS Ta aHai3y 1HpOpMalii 3 PI3HUX JKEPEI, 110
o0y TOBH JIOTTYHUX BUCHOBKIB, BUKOPUCTAHHS (POPMAIBHUX MATEMAaTHYHHUX MO-
Ji (A (<)%

— 3JaTHICTh 0 MAaTEMATUYHOTO Ta JIOTTYHOTO MUCJICHHS, (POPMYJTIOBAaHHS Ta J0-
CJIIJUKYBAHHS MATEMAaTHYHUX MOJEJICH, 30KpeMa TUCKPETHUX MATEeMATUYHUX MOJE-
Jiei, OOTPyHTOBYBaHHSI BUOOPY METOMIB 1 MIAXOAIB AJIsl PO3B’SI3yBaHHS TCOPETHYHUX
1 TPUKJIAIHUX 33124 B TaTy31 KOMIT FOTEPHUX HAYK, IHTEPIPETYBaHHS OTPUMAHUX Pe-
3yJbTATIB B PI3HUX MPEAMETHUX TaTy3iX (TEXHIYHOTO, MEAUYHOTO MPU3HAYECHHS,
TOMIO);

— 3JaTHICTh BUMTHUCS 1 OBOJIOJIBATH CYYACHUMU 3HAHHSIMH, OLIHIOBATH Ta 3a0€3-
NEYyBaTH SIKICTh BUKOHYBAaHUX POOIT;

— 3JIaTHICTh 3aCTOCOBYBATH METOJOJIONIT, TEXHOJIOTI Ta IHCTPYMEHTAJIbH1 3aC00H



JUIS YIIPaBIIIHHS MPOLIECAMH >KATTEBOTO LUKITY 1H(POPMALIHHUX 1 TPOrPaMHUX CHC-
TEM, MPOJIYKTIB 1 CEpBICIB THOPMALIHHIUX TEXHOJIOTIH BIAMNOBIAHO 10 BUMOT 3aMOB-
HUKA.

B agpexmuenin cghepi cTyieHT 3NaTHUN:

— 3aCTOCOBYBATH 3HAHHS OCHOBHUX (POPM 1 3aKOHIB a0CTPAKTHO-JIOTTYHOTO MUC-
JIEHHS, OCHOB METOJI0JIOT1i HAYKOBOTO Mi3HaHHS, (JOPM 1 METO/IB BHIYUYCHHS, aHAJI-
3y, 00poOKH Ta CHHTE3Y 1H(popMallii B MPEeAMETHIA 00J1aCTI KOMIT FOTEPHUX HAYK;

— KPUTUYHO OCMMCIIIOBATH JICKIIHHAN Ta MO3aNEKUIHHNH HaBYAIBHANA MaTepiad,
apryMeHTyBaTH OOpaHi METOAM Ta OTPUMAaH1 Pe3yJabTaTH MPH BUKOHAHHI 3aBAaHb 00-
poOKuM 300pakeHb, Ta TUNIOBI MOJEINI 1 AJITOPUTMH, K1 MPU LIBOMY 3aCTOCOBYIOTHCH,
BHKOHYBATH PO3IMi3HABAHHS 00 €KTIB HA 300p@KEHHIX, iX BIACTEKEHHS HA MOCIIII0B-
HOCTSIX BIJCOKAApPIB, PeaTi30ByBaTH BHCOKOMPOAYKTHUBHI MPOTrPaMHi KOMILJIEKCH HA
OCHOBI Cy4aCHUX CEPBICIB 1 010110TEK PyHKIIIIA;

— CHIIKYBATHUCS IEP>KABHOKO MOBOKO SIK YCHO, TaK 1 MACbMOBO;

— CHIBMPALIOBATH 13 IHIIMMH CTYACHTAMH 1 BUKJIAJa4e€M B TPOLEC] OOrOBOPEHHS
npPOOJIEMHUX MOMEHTIB HA JIEKIIHHKUX Ta MPAKTHYHUX 3aHATTSX, TPU BUKOHAHHI 1 3a-
XUCTI 1HAWBIAYaTbHUX 3aBJaHb, 1HILIFOBATH 1 OpaTH y4acTh y IUCKYCli 3 MATaHb Ha-
BUYAJIbHOT IMCHHUTIJIIHU, PO3AUIATH IIHHOCTI KOJIEKTUBHOI Ta HAYKOBOT €TUKH.

Y ncuxomomopnin cghepi crynent 3naTHui:

— 3aCTOCOBYBATH 3HAHHS METOJOJIOTIi MPOCKTYBAHHS CKIIAJHUX CUCTEM, METO/IIB
CTPYKTYPHOTO aHaII3y CUCTEM, 00'€KTHO-OPIEHTOBAHOI METOAOJOrT MPOCKTYBAHHS
opu  po3podui 1 AOCHUDKEHHI (YHKIIOHAIBHMX MOJENEH  OpraHi3amiiiHo-
€KOHOMIYHUX 1 BAPOOHNYO-TEXHIYHUX CUCTEM,

— BHKOPHCTOBYBATH METOAOJIOTIH0 CHCTEMHOIO aHai3y 00 €KTIB, MPOLECIB 1 CH-
CTEM JJIS 3a/1a4 aHAII3y, MPOTHO3YBAHHS, YIPABIIHHS TA MPOCKTYBAHHS TWHAMIYHUX
POLECIB B MAKPOCKOHOMIYHMX, TEXHIYHHUX, TEXHOJOTTYHUX 1 (PIHAHCOBUX 00 €KTAX;

— KOHTPOJIFOBATH PE3YJbTATH BJIACHUX 3yCHJIb B HABYAJILHOMY MPOILIECI Ta KOPH-
ryBaTH (3a JOMOMOIOK BHUKJIAAaya) i 3yCUJUIs JUIs JIIKBIAAIli TpoOLTIB Y 3aCBOEHHI
HABYAJILHOTO Matepiany abo (OpMyBaHH1 BMIHB;,

— CaMOCTIHHO 3/1HCHIOBATH MOIIYK, CUCTEMATH3ALI1I0, y3aralbHEHHS HAaBYAJIbHO-
ro Marepiany, po3poOJisiTh BaplaHTH PO3B’SI3yBaHHS 3aBAaHb i oOMpaTu HAWOLIBII
pallioHaTbHI 3 HUX.

DOpMyIIOBaHHS CHELIATIBHAX PE3YJIBTATIB 13 iX PO3MOALIOM 3a TEMAMH IPE-
CTaBJICHI HUXKYE!

Tema 3MICT IPOTPAMHOTO PE3YyJIbTaTy HABYAHHS

1 YV koenimueniii cgpepi CTyNeHT 31aTHUIL:

® [IPOAEMOHCTPYBATH PO3YMiHHS 0a30BUX MOHATH 1 TEXHOJOrI podOTH 3 MOBOKO IPO-
rpamyBaHHs Ta iHTEeprperaropom Python;

® [IPOAEMOHCTPYBATH 3HAHHS CEpEeNOBHUINA PO3POOKH HA OCHOBI MOBH NPOrPaMyBaHHS
Ta 1HTeprperaropa Python, mpobieM, siki BUHHKAIOTh MiJ YaC OTPUMAHHS Ta BCTAHOB-
JICHHSI KOMITOHEHTIB TAKOTO CePEeNOBUIIA, 3a0e3MeUeHHs iX 3J1aroakeHoi podboTw;

® [IPOAEMOHCTPYBATH 3HAHHA MOXJHUBOCTeH O10mioTek 31 CTeKy numpy-scipy-
matplotlib-opencv Ta 3araJpHUX 3aBIaHb, IO BUKOHYIOTHCS 32 TOMOMOTOK (QYHKIIH 1K




Tema

3MICT IPOTrPaMHOTrO Pe3yJIbTaTy HAaBYAHHS

OibmioTek;

® [IPOAEMOHCTPYBATH PO3YMIHHS OCOOJIMBOCTEN BUKOPHUCTAHHS KOMIIOHEHTIB poO0Y0ro
cepenoBuina oOpoOHMKA MaHWX HAa OCHOBI MOBHU nporpamyBaHHs Python 1 momaTkoBmux
610mioTeK;

6 aghexmueniii cghepi CTyNSHT 3MATHUM:

® KPHUTUYHO OCMHUCJIFOBATH JICKIIMHUN Ta TO3aJIEKIITHII HABYAJIbHUN MaTepial, apry-
MEHTYBAaTH Ha OCHOBI TEOPETUYHOIO MaTepially pe3ysibTaTh BUOOPY KOMIIOHEHTIB Cepe-
nosuia po3podku Python must peanizamii TexHonoriit 0OpoOKM qaHUX, BTOMY YHCIHI CTa-
TUYHHUX 300pakeHb 1 OCIIJOBHOCTEH BiI€OKaAPIB;

Y HCUXOMOMOPHIE cghepi CTyNeHT 3mMaTHUI odopMuTH podoTy 3 MOOYIOBU CEPEIOBHUIIA
po3pobku Python misa opranizamii poGo4oro Micrs aHajmiTHKA 1 cremianicra 3 o0podku
TaHHUX

V koenimueniii cgpepi CTyNeHT 31aTHUIL:

® [IPOAEMOHCTPYBATH PO3YMIHHS OCOOJMBOCTEH BUKOPUCTaHHA (PyHKLIH 1 kiaciB 6i0-
JMOTEK 31 CTeKy numpy-scipy-matplotlib-opencv;

® [IPOAEMOHCTPYBaTH BMIHHA OOpoOmsATH OaraTOBUMIpHI MacHBH 3 BHUKOPHUCTAHHSIM
¢byHkuiii 616110TEK NUMPY-SCipy;

® [POAEMOHCTPYBAaTH BMIHHS BUKOPUCTOBYBaTH (yHKUil Oi0miorexu matplotlib mms
Bi3yaJji3alii pe3yapTaTiB 0OOpoOKU JaHWX,

® [IPOAEMOHCTPYBATH BMiHHS BHKOPHCTOBYBATH (yHKLii OibsmioTekn opencv aisi oopo-
OKH ;
6 agpexmueniii cghepi CTYNEHT 3MATHUN:

® KPUTUYHO OCMHCIIFOBATH JICKIIHHUI Ta MO3aJeKLiHHUI HaBYAIbHUN MaTepiai, apry-
MEHTYBaTH Ha OCHOBI TEOPETHMYHOIO MaTepialy JOLIBHICTh Ta OCOOJIMBOCTI BHKOPHC-
TaHHS aJIrOpUTMIB OOPOOKH TaHUX, B TOMY YHCII CTATHYHUX 300pa’KeHb,

Y ncuxomMomopnii cgepi CTyneHT 3aaTHUR odopMuTH poboTy Mo 00pobii 300pakeHb
(BIKOHAHHSI OCHOBHHX IE€PETBOPEHb 300pa)keHHs) 3 BUKOPUCTAHHSAM BIIMOBITHUX 0101~
oTeK (QYHKITIH.

V koenimueniii cghepi CTyNeHT 3MaTHUIA:

® [IPOAEMOHCTPYBATH PO3YMIHHS TUIIOBUX MOZEJEH 1 aTOPUTMIB, SIKI 3aCTOCOBYIOTHCS
i 9ac 00poOku 300pakeHb, B TOMY YHCJ T€HEPOBAHUX JJIST MEAUYHOTO MPU3HAYCHHS,

® [IPOAEMOHCTPYBATH 3HAHHS MAaTEeMaTHYHUX MOAEJEH, IO MOKJIAaIeHO B OCHOBY CKJIa-
ITHHUX aJIrOpUTMIB 00pOoOKH 300pakeHb, Ta PYHKINH, IO peasi3yioTh Taki alrOPUTMH, Y
CKJIaJIl BiAMOBIAHUX 010J110TEK;

® [IPOAEMOHCTPYBATH BMIHHS CTBOPEHHS, HAJATOKEHHS Ta PENaryBaHHs MPOrPaMHHUX
KOMILJIEKCIB IS peaizanii CKIaJHIX aIrOpUTMiB 00poOKH 300pakeHs;

® [IPOAEMOHCTPYBATH BMIHHS INPOrpamMHO oO4YHMCIIOBaTH Xapaktepuctuku (features)
300paXeHHs1, BUIIJSITY HA HbOMY KOHTYPH Ta BIAMIOBIAHUM YHHOM CETMEHTYBATH HOTO;

6 aghexmueniii cghepi CTyNSHT 3MATHUN!

® KPUTUYHO OCMHCIIFOBATH JICKIIHHUI Ta MO3aJeKUiHHUI HaBYAIbHUN MaTepiai, apry-
MEHTYBAaTH HAa OCHOBI TEOPETHYHOIO Marepiany BHOIp Ta OCOOMMBOCTI peasizalii anropu-
TMiB 00pOOKH 300pakeHb JIsl OTPUMAHHS iXHIX BIACTHBOCTEH 1 XapaKTEPUCTHK,

Y ncuxomMomopHiii cghepi: CTyneHT 3aaTHUil opopMUTH poOOTY MO peanisamii CKIaTHUuX
aNropuTMiB 0OpOOKH 300pa’keHb Ta OTPUMAHHS IXHIX BJIACTUBOCTEH 1 XapaKTEPHCTHUK 3
BUKOPHCTAHHSIM CIIEL1aJTi30BAHOTO MPOrPAMHOT0 3a0€3MeUeHHs

V koenimueniii cgpepi CTyNeHT 3MaTHUIA:

® [IPOAEMOHCTPYBATH PO3YMIHHS MOAENEH, IO 3aCTOCOBYIOTBHCS U PO3II3HABAHHS
00’€exTiB Ha 300paKeHHSX, iX BIJCTEKEHHS Ha TIOCIIIOBHOCTSX BIACOKAIPIB;

® TMOSICHUTH Peaji3allil0 TUIIOBHX AJITOPUTMIB, SIKI BUKOPUCTOBYIOTBCS JJISI PO3Mi3HA-




Tema

3MICT IPOTrPaMHOTrO Pe3yJIbTaTy HAaBYAHHS

BaHHs 00’ €KTIB Ha 300pa’KeHHSX, iX BIJICTEIKEHHS HA MOCHIIOBHOCTSIX BiEOKAIPIB;
NPOEMOHCTPYBATH BMIHHS CTBOPEHHS, HAJIATOMKEHHS Ta PEeNaryBaHHs MPOTPaMHUX
KOMIUIEKCIB Tl peaii3alii BiAMOBIAHUX aJrOpUTMIB 0OpOOKH 300pakeHb Ta MOCHITOB-
HOCTEH BiJICOKA/IPIB;

6 aghexmueniii cghepi CTyNEHT 3MATHUN!

® KPUTUYHO OCMHCIIOBATH JICKIIHHUI Ta MO3aJeKLl HHUH HaBYaJIbHUNA MaTepiaj, apry-
MEHTYBAaTH Ha OCHOBI TEOPETUYHOTO MaTepiajy METOAU Ta aNrOPUTMH ISl aHAJI3y Iie-
PEeMIIIEeHHs Ta BIACTE:KEHHS 00'€KTIB HA TIOCTIIOBHOCTSIX BiZICOKAIPIB;

Y ncuxomomopniti cghepi cTyneHt 3gaTHUN opOpMUTH poOOTY MO peamizamii Ta JOCHI-
TDKEHHIO Pe3yJIbTaTiB PO3pOOKU MPHUKJIAASHD Ui PO3MI3HABAHHS 00’ €KTIB HA 300pakKeH-
HSIX, X BIJICTEXKEHHS Ha MOCJI JOBHOCTSIX BiICOKAJPIB.

IV [IPOTPAMA JTUCLIUTIITHU

PO3HOI[iJ'I O6C$IFy I[I/ICHI/IHJ'IiHI/I 3a BUJaMH HABYAJIbHUX 3aHATHh Td TCMaMHU

Ne Ha3Bu 3MiCTOBUX MOMYJIB i TeM (nerHa / 3a0una hopma)
¥ Yceworo BTH.
J [ a6 | Tlp | CPC

Kinbkicts ronuu

3microBuii Moaysb 1 IlpuHIMnM opraHizauii Ta BUKOPUCTAHHS 004 CIIOBAJILHOIO cepe-

AOBHIIA [1Ji1s1 00pPOOKH i aHATIZY JaHHX

Opranizanist 00YHCIIOBAIBLHOTO Cepe-
JOBHUIIA 17151 OOPOOKH 1 aHA3y JaHUX
Ha OCHOBI MOBHU NPOTPaMyBaHHsI
Python, inTepnperaTopa ta 610moTex
(byHKLIH 1 KJaciB

34 10/2 8/1 16/31

MoskamBocTi 6160TeK 3 QyHKIIAMU
00poOKM JaHWX I BUKOPUCTAHHSA 1X,
3a JOTIOMOT'OK0 MOBH TIPOrPaMyBaHHs
Python, nyist BUKOHAaHHS 3aBIaHb AHAJI-
3y JaHUX 1 Bi3yasi3amii pe3yJbTarTiB

41 8/2 12/1 21/38

3micToBuii Mmoay.Jb 2 Po3po0ka npuk/iageHs AJisl aBTOMAaTH3aLil 00pO0OKH 300paeHb,

BTOMY YHCJIi MEAHUYHHX, TA peaji3anii KOMIOHEHTIB KOMII IOTEPHOT0 30py

OCHOBHI 3aBIaHHSI, IO BUKOHYIOTHCS
iz yac 00poOku 300pakeHb, Ta THIIOBI
MOJIEN 1 aNITOPUTMH, SIKI TIPH LIBOMY
3aCTOCOBYIOTBCSL.

34 10/2 8/1 16/31

PoznizHaBaHHs 00’ €KTiB Ha 300paskeH-
HSIX, 1X BIJICTEKEHHS Ha ITOCJIIJOBHOC-
TSAX BIACOKANPiB, Ta TUMIOBI MO 1
AJITOPUTMH, SIK1 TIPU I[LOMY 3aCTOCOBY-
FOTBCAL.

39 8/2 8/1 23/36

Ycboro rogun 165 36/8 36/4 93 /153

JI — nexuii, 11 (C) — mpakTruHi (cemiHapcebki) 3aHATT, JIab — 1abopaTropHi 3aHATTA,
CPC — camocriifHa poOboTa CTYJEHTIB.




Temaruka IIPAaKTUYHHUX 3aHATH

Tema 3aHaTTs

ITP1: Opranizauist 004YHCIIOBAIBHOIO CEPENOBHUINA st OOpOOKH 1 aHAJI3Y JaHHUX

N | —

rOI0 MOBHU niporpamysasHs Python

ITP2: MoskmuBocTi 0i6mioTek 3 GyHKIisIME 0OpOOKH aHKUX JJIs1 BAKOPHCTAHHS 32 JOTIOMO-

OpenCV

I1P3: basosi omepamii oOpoOku 300pakeHb 3 BUKOPUCTaHHAM (YyHKUid O610moTexu

[1P4: BusHaueHHs1 BIaCTHBOCTEH 300pakeHb Ta X CerMEeHTaLllsI

OpenCV

I1PS: 3naxomxkeHHs1 00'eKTIB Ha 300pa’keHHSIX 3 BUKOPUCTAHHAM (PyHKLIH 0101 oTekn

ITP6: AHani3 mepeMilieHHsI Ta BiICTEKeHHs 00'€KTIB Ha MOCJ JOBHOCTSIX BlTEOKAPIB

[lepenik 1HAMBITyATbHUX Ta/a00 rPYNOBHUX 3aBJIAHb

3/

Hazpa Temu abo TeM, 3 SIKUX BUKOHYETbCS
1HOMBITyaJbHE 3aBIAHHS

HasBa i Buz iHAMBIyaIbHOTO 3aBIAHHS

Oprasnizarist 004HCIFOBAIBHOTO CEPEno-

BUIIA 1151 OOpOOKHM 1 aHAI3y AaHUX HA

OCHOBI MOBH nporpamysanHs Python, inTe-
nperaropa Ta 616i0TeK PYHKLIH 1 KIaciB

Oprani3yBaT nepcoHabHE OOUNCITIOBATIBHE Cepe-
MOBUILE /I BAKOPHCTAHHS MOBH ITPOTrPaMyBaHHsI
Python i ii iHTeprIpeTaTopa, BCTAHOBUTH 01011 0TEKH
31 cTeky numpy-scipy-matplotlib-opencv

MozxnuBocTi 010mi0TeK 3 QyHKIISIMU 00-
pOOKM JaHWX AJIT BUKOPUCTAHHSA 1X, 32
TOITOMOTOF0 MOBH TIporpaMyBanHs Python,
11 BAKOHAHHS 3aBJIaHb aHAI3Y JAHUX 1
Bizyastizauii pe3yibTaTiB

CTBOpHUTH MPOrpaMy Ha MOBI MPOTPaMyBaHHs
Python, sika 06po0isie (BUKOHY€E OCHOBHI ITEPETBO-
pPEeHHs1) 300paKeHHS 3 BUKOPUCTAHHSM BiMOBITHUX
01010TEK 32 1HAUBIAYAIbHUM 3aBIAHHIM

OCHOBHI 3aBIaHHSI, IO BUKOHYIOTHCS Mi]T
yac 00poOku 300paskeHb, Ta TUTIOBI MOJENI
| aNropuTMH, SIKI PU LIOMY 3aCTOCOBY-
FOTHCSI.

CTBOpUTH IIpOrpaMy Ha MOBI TIPOrPaMyBaHHS
Python, sika obumciroe xapakTepuctuki (features)
300pa’kKeHHs1, BUIISIE KOHTYPH Ta CETMEHTYE HOTO 3
BUKOPHUCTAHHSIM BiMOBIAHUX 010TIOTEK 3a 1HIUBI-
NyaJbHUM 3aBIAHHIM

PosmizHaBaHHs 00’ €KTIB Ha 300pasKEeHHSIX,
(X BiJICTEKEHHS Ha MOCJIJOBHOCTSIX BiO€O-
KazpiB, Ta TUIIOBI MOJIEJNI 1 AITOPUTMH, 5IKI
MPU [[BOMY 3aCTOCOBYIOTbHCS.

CTBOpHTH MPOrpaMy Ha MOBI POrPaMyBaHHs
Python, sika po3mizHae 00’ €KTH Ha 300paKEHHSIX Ta
MOCJTI IOBHOCTSIX BII€OKAAPIB 3@ 1HANUBI AyaTbHUM

3aBOAHHAM.

V KPUTEPII OLIIHIOBAHHS

[Tepenik 060B’A3KOBUX KOHTPOIBHUX TOYOK JJIsl OLIHFOBAHHS 3HAHb CTYACHTIB

Ne | Hassa i kopoTkuii 3micT KOHT- | Max XapakTepuCTHKa KPUTEPIiB JOCATHEHHS pe3yJib-
POJIBHOTO 3aX0AY OariB TATIB HABYAHHS JIJIsl OTPUMAHHS Makc. OaJiB
1 3axuct 1adopaTopHuX podIT 65 CTyneHT 37aTHUI NPOJAEMOHCTPYBAaTU KPUTHYHE

OCMUCJICHHS JIEKLIHHOrO Ta MO3aJIeKIIHHOro Ma-
Tepiany, Oparu kBaipiKOBaHY y4acTh y TUCKYCIi
3 HaBeneHHsM apryMmenrtauii. CTyleHT BHKOHAaB
naboparopHy poOOTy Ta HaBIB apryMEHTOBAaHI Bi-
IIOBIA]l Ha 3aMIUTAHHS.




2 MonynpHa KOHTpOJIbHA podoTa 10 CTyneHT BHKOHAB TECTOBI Ta PO3PAxXyHKOBI 3a-

Nel BJAHHS, IO BIAMOBIAAIOTH MPOTPAMHUM PE3YJib-
TaTaM HaBYAHHS 33 TEeMaMH 3MiCTOBHUX MOJYJIB

Nol, No2
3 MonynpHa KOHTpOJIbHA podoTa 10 CTyneHT BHKOHAaB TECTOBI Ta PO3PAxXyHKOBI 3a-
Ne2 BJAHHS, IO BIJAMOBIAAIOTH MPOTPAMHUM PE3yJib-
TaTaM HaBYAHHS 33 TEeMaMH 3MiCTOBUX MOJYJIB

No3, Ne4
4 [HnuBinyanbHe 3aBIAHHS 15 CTyneHT 30aTHWI HABECTH MOAENl 1 METOMUKY

peaizanii nepeTBOpeHb 300paskeHHs, CerMeHTarli
abo poO3Mi3HABaHHS BHU3HAYEHHX CETMEHTIB SIK
00’€eKTIB, Ta peayli3yBaTy 3aMpPOIOHOBAHWN aJro-
PUTM TIPOTPAMHO.

IloTounuit KOHTPOIBL 100 -
(*0,5)
ITincyMKOBHIT KOHTPOJIb 100 | CTyneHT BUKOHaB TECTOBI Ta PO3PaXyHKOBI 3a-

, BJIAHHS Ta HABIB apTryMEHTOBAHI BIAMOBII Ha CH-
*0.5

TyaliifiHi 3aBAAaHHS, IO BIAMOBIJAIOTH MPOTpPaM-
HUM pPe3yJIbTaTaM HABYAHHS 3 TUCHUTLIIHU

Bceroro 100 -

[lepenik 000B’I3KOBUX KOHTPOJIBHAX TOYOK JUISl OL{IHIOBAHHSI 3HAHb
CTYJECHTIB 3204HOT (JOPMHU HABYAHHSI

Ne HasBa i kopoTkuii 3MicT KOHT- | Max | XapakTepucTHKa KpUTEpliB NOCATHEHHS Pe3yJbTa-
POJILHOTO 3aX0Ay OaniB TiB HABYAHHS JUJIsI OTPUMAHHS Makc. OaJiB
1 TecroBa koHTposbHAa pobota, | 40 | CTymeHT BHKOHAB TECTOBI 3aBJAHHS, IO BIAMOBI-
sKa BHKOHYETBCS CTYAEHTOM JAar0Th MPOrPAMHUM pe3yJIbTaTaM HaBUAHHS 3 JUC-
1HIUBI TyaIbHO B cucremi LUILTIHA
Moodle
2 ITucemoBHIi ex3aMeH (3aJTiK) 60 | CTy#eHT BHUKOHAaB aHAJITHYHO-PO3PAXYHKOBI 3a-
BIAHHS Ta HABIB apryMEHTOBAaHI BIAIOBIIl HA TEO-
pPEeTUYHI NMUTAHHS Ta MPAKTHYHI 3aBAAHHS, IO Bif-
MOBIJTAIOTh MPOTPAMHHUM pPE3yJIbTaTaM HaBUAHHS 3
JUCLIUTLII HA

Bceroro 100 -

Kpurepii oniHroBanHs ¢(pOpPMOBAHOCTI MPOTPAMHHX PE3YIbTATIB HABYAHHS
1] 9ac MiACYMKOBOTO KOHTPOJTO

CuHTe30BaHUM OMUC KOMIETEHT- | TUIOBI HEOMIKH, SIKI 3MEHINYIOTh PiBEHb JOCATHEHHS IIPOTPAMHO-
HOCTeH IO pe3yJIbTaTy HaBYaHHS

KorniTusHi: 75-89% - CTyZEHT MPHITYCKAETHCS MOMUJIOK Y OMUCI OCHOBHHUX MO-

e CTYJEHT 3[aTHHI NIPOIEMO-|A€Nel 1 MeTOMIB OOYMCIEHHs BIACTHBOCTEH 300pakeHHs Ta ioro
HCTPYBAaTH 3HAHHA i DPO3yMiHHsI|PETiOHIB, HENOCTaTHLO MOBHO peayi3ye ajropuTMu oOpoOku 30-
OCHOBHHMX METOIIB Ta AJITOPUTMiB|OpaXkeHb, MPUITyCKAETbCS HECYTTEBUX (AKTUYHUX IMOMUIIOK IPU
00poOKH 300paskeHb; CTBOPEHHI MPOrPAMHUX KOMITJIEKCIB

60-74% - CTyIeHT HEKOPEKTHO (POpMyJIFOE MONeNi 1 MeTOaH O0YHC-




® CTYJEHT 3JaTHUN IPOAEMO-
HCTPYBAaTH 3HAHHS 1 PO3YMIHHS
OCHOBHHMX MoOfeJeld 1 METOMIB
o0unCleHHs BJIACTHUBOCTEH 30-
OpakeHHs Ta HOro PerioHiB;

® CTYJIEHT 3JaTHUN IPOAEMO-
HCTPYBAaTH 3HAHHS 1 PO3YMIHHS
OCHOBHHMX METOJIB Ta aJITOPUTMIB
cerMeHrauii 300paxeHb Ta po3Ii-
3HAaBaHHs 00’ €KTiB HA HUX

JICHHSI BJIACTUBOCTEH 300payKeHHs Ta Oro perioHiB, MPUITYCKAETHCS
MIOMHJIOK MPH 3aCTOCYBaHHI aJTOPUTMIB CErMeHTallii 300pa’keHb Ta
posmi3HaBaHHS 00’ €KTIB HA HHUX, MPUCYKAETHCS TIOMIJIOK MTPH CTBO-
pPEeHHI MPOTPAMHHIX KOMILUIEKCIB

meHIne 60% - CTyIeHT He MOke OOIPYHTYBATH 3aMpOIIOHOBAHI HUM
anropuTMu o0poOKu 300paskeHb, HE MOXKE CaMOCTIHHO 3a0e3meunT
iX CerMeHTaIll0, He BOJIONIE IHCTPYMEHTAJIBHUMH 3ac00aMu CTBO-
pPeHHs TPOrPAaMHUX KOMIUIEKCIB Ui peami3aiii KOMIIOHEHTIB
KOMIT IOTEPHOTO 30PY

AdexTusHi:

® CTYIEHT 3IaTHUH KPUTHYHO
OCMHCIIFOBATH MaTepiai, apryme-
HTYBaTHU BJIACHY IMO3HIIIIO OIliHU-
TH apTyMEHTOBaHICTh BHMOI' Ta
OUCKYTYBaTH y mpodeciiiHOMy
CePeOBUIII;

® CTyJCHT 3JaTHUH CHiBIpa-
IIOBATU 13 1HIIUMH CTYACHTAMH
Ta BUKJIaga4deM, IHILIIOBATH 1
OpaTtu y4acTb y IUCKYycCli, po3mi-
JIITU LHHHOCTI KOJIEKTUBHOI Ta
HAyKOBOI €ETUKU

75-89% - CTYAEHT NPUITyCKAETHCS MEBHUX JIOTIYHUX IMOMHJIOK B
apryMeHTalll BJIACHOI MO3MLIi B JUCKYCISX HA 3aHATTSAX Ta MiJ Yac
3aXUCTY Ja0OpPATOPHUX Ta IHAWBIMyaTbHUX 3aBlaHb, BiAYyBA€E TEB-
Hi CKJIQJIHOCTI Y TOSICHEHH] (paxiBIIO OKPEMHUX aCMeKTiB mpodeciii-
HOI MPOOJIeMaTUKH

60-74% - CTYAEHT MpPHITyCKAETHCS 1CTOTHUX JIOTIYHUX MOMHJIOK B
apryMeHTauii BJIacHOi mo3uuii, ciabko BHUABISE 1HILIATHBY A0 y4a-
CTl y IHUCKYCIAX Ta IHOUBIAYAJIbHUX KOHCYJBTALUSX 32 HASBHOCTI
CKJIAAHOCTI y BUKOHaHHI JTa0OpaTOPHHUX Ta 1HAMBIIyaJbHHUX 3a-
B/IaHb, BIAYYBA€ 1CTOTHI CKJIAJHOCTI MPH TOSCHEHHI (axiBiio abo
He]axiBILIO OKPEMUX acIeKTiB mpodeciitHol TpodieMaTHKH

merme 60% - CTyIeHT He 3JaTHUH MPONEMOHCTPYBATHU BOJOAIHHS
JIOTIKOIO Ta apTyYMEHTALIE0 Y BUCTYIIAX, HE BUSBISIE 1HIIIATUBU JI0
y4acTi y AMCKYCIi, 10 KOHCYJbTYBaHHS 3 MPOOJIEMHUX MHUTAHb BH-
KOHAHHS JIA0OPaTOPHUX Ta IHAWBIAYaJIbHUX 3aBIaHb, HE 3MATHHMA
NOSCHUTH He(]axiBLIO CyTh BIAMOBIAHUX MpobyeM mnpodeciiiHol
TisUTBHOCTI; BUSIBJISIE 3HEBATY IO €THKU HABYAJIBHOTO MPOLIECY

ITcuxomoTopHi:

® CTYIEHT 3JaTHUH CaMOCTIM-
HO TIPALfOBaTH, po3podIsITH Bapi-
aHTH PIIIEHb, 3BITYBATH MPO HUX;

® CTYACHT 3AaTHUI CIiayBaTH
METOIUYHUM MiIXoJaM 10 Po3-
PaxyHKiB,

® CTyIEHT 3AaTHUH KOHTPO-
JIOBAaTH  PE3yJbTAaTH  BIACHHX
3yCHJIb Ta KOPHUTYBATH Il 3YCHILIS

75-89% - CTyA€HT NPUIYCKAETHCSA MEBHUX NOMMIIOK Y CTAHAAPTHUX
METOAUYHHX MiIXO0JaX Ta BiAYYBa€ YCKJIAQAHEHHs mpw iX moawdi-
Kallii 32 3MiHU BUXITHUX YMOB HaBYaJIbHOI a00 MPUKIAAHOI CUTYya-
wii

60-74% - CTymeHT BiAYyBa€ YCKJIaJHEHHsS mpu Momuikarii cTaH-
JAPTHUX METOAMYHUX MIAXOMAIB 332 3MIHH BUXITHUX YMOB HaBYaJb-
HOi a00 MPUKJIAHOI cuTyarii

merme 60% - CTyJeHT He3AaTHUH CaMOCTIHHO 3711 HCHIOBATH TOIIYK
Ta ONPALFOBAHHA METONIB Ta ANTOPUTMIB PO3B’SI3aHHS ONTHUMI3a-
MIAHUX 3a7a4, BUKOHYBATH 1HIWBIAyaJbHI 3aBHAHHS, MPOSBIISIE
O3HAKU aKaJeMIYyHOI HEAOOPOYECHOCT! MPH MIATOTOBII 1HAWBIAYya-
JBHHUX 3aBAaHb Ta BUKOHAHHI KOHTPOJBHUX POOIT, HE cHOpMOBaHi
HABUYKH CAMOOLIHKH Pe3yJIbTaTiB HABYAHHS 1 HABUYOK MiXKOCOOHUC-
TICHOI KOMYHIKaIlii 3 NPUIHSTTS JOMOMOTHY 3 BUIIPABJICHHS CUTYauli

VI 3ACOBU OLITHKOBAHHAA
Ne | HasBai KOpOTKHUH 3MICT XapakTepuCTHKA 3MICTY 3aCO01B OLI HFOBAHHS
KOHTPOJIBHOTO 3aX00Y
L. 3axuct  1abOPaTOPHMX |e  OMUTYBAaHHS 3a TEPMiHOJOTIYHUM MATEPiajioM, IO BiAMOBinae

poOiT

TeMi podoTH;

e OIHIOBaHH] aPTYMEHTOBAHOCTI 3BITY NpPO peasli3oBaHiI ajiro-




putMu 0OpoOku 300paskeHb 1 pe3ybTaTu Li€i oOpoOku y BU-
TS IEPETBOPEHUX 300pakeHb, OLIHOK OOYHMCIIEHUX BJIACTH-
BOCTeH ab0O 3ampoNOHOBAaHMX KJACIB MpH PO3Mi3HABaHHI

00’ €KTIB;
®  OIIHIOBaHHS AKTUBHOCTI YYAaCTI Y AUCKYCISIX

2. InpuBinyanbHe 3aBIaHHS e  MUCHLMOBHI 3BIT PO BUKOHAHHS 1HAMBI AyalbHOTO 3aBIaHHS;
OLIHIOBAHHS CAMOCTIMHOCTI Ta AKOCTI BUKOHAHHSI 3aBIAHHS B
XOJIl 3BITY-3aXUCTY Ta criBdecian

3. MonynbHI  KOHTPOJIBHI
pobotu

CTaHIaPTU30BaHI TECTH,
AHAJII THYHO-PO3PAXyHKOBI 3aBJIAHHS,

ITincyMKOBUI KOHTPOITB CTaHIApPTU30BaHi TECTH,

aHAJII THYHO-PO3PAXYHKOBI 3aBJIAHHS,

VII PEKOMEHJIOBAHI JIP)KEPEJIA IHOOPMALIII

OcHosHna aimepamypa

1. Koaneo JLIL. TTocTpoHune cuctem MammMHHOTO 00y4YeHMs Ha s3bike Python /
JLIT. Koanbko, B. Puuapt / nep. ¢ anrn. Ciuakun A.A. — M.: JIMK Ilpecc, 2016. —
302 c. ISBN 978-5-97060-330-7

2. Inac JIx. Banaep. Python s ciokHbIX 3amay: Hayka O JaHHBIX M
mammHHOE 00yueHue. — CI16.: [Tutep, 2018. — 576 ¢. ISBN 978-5-496-03068-7

3. Cemxpuk P. IlporpammupoBanue Ha sizbike Python: yueOHbIl kypc / P.
Cemxeuk, K. ¥Yaiin, P. lonaepo — CII0.: OOO "Anbda-knura": 2017. — 736 c. ISBN
078-5-9908462-1-0

4. Minichino J. Learning OpenCV 3 Computer Vision with Python. Second
Edition / Joe Minichino, Joseph Howse. — BIRMINGHAM: Packt Publishing, 2015. —
266 p. ISBN 978-1-78528-384-0

5. Garrido G. OpenCV 3.x with Python By Example. Second Edition / Gabriel
Garrido, Prateek Joshi. — BIRMINGHAM - MUMBAL: Packt Publishing, 2018. — 255
p. ISBN 978-1-78839-690-5

Jlonomioicna nimepamypa

1. Carafiga ILI. KOMIOHEHTH KOMO'FOTEPHHX CHCTEM IHTEJIECKTYAIbHOI
00poOKM JaHWX Ha OCHOBI KareropiajibHO-oHTOJOriuHuXx moxaeneit / I1.1. Caraiina,
A.A. 3opi. — Kpamatopebk : IJIMA, 2019. — 159 c. ISBN 978-966-379-897-4.

2. T'oncanec P., Bync P. [ludposas odpabotka mzoOpaxkenuii / ['oncanec P.,
Bync P. — M.: Texnocgepa, 2005. — 1072 c.

3. T'oncanec P., Byac P., Onaunc C. [udposas oO0paboTka M300pakeHUid B
cpene MATLAB / T'oncanec P., Byac P., Oamunc C. - Mocksa: TexHocdepa, 2006. -
616 c.

4. Trends and Applications in Knowledge Discovery and Data Mining / Ganji
at al. — Springer, 2018. — 379 pp. https://doi.org/10.1007/978-3-030-04503-6




5. Machine Learning and Knowledge Discovery in Databases: European
Conference / M. Berlingerio at al., Part Il.— Springer,2019. — 883 pp.
https://do1.org/10.1007/978-3-030-10928-8.

Web-pecypcu

. Moodle. - Pexxum nocryna: http://www.dgma.donetsk.ua/golovna.html
http://scipy-lectures.org/advanced/image processing/index.html
https://www.python-course.eu/python_image processing.php
http://scipy-lectures.org/packages/scikit-image/index. html#scikit-image

5. https://opencv-python-
tutroals.readthedocs.10/en/latest/py tutorials/py tutorials.html

6. https://www.codementor.io/@innat 2k14/image-data-analysis-using-
numpy-opencv-part-1-kfadbafx6

7. https://hr-portal.ru/statistica/gl15/gl15.php
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