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1. AHOTALA 10 KYPCY

Juctumiina «O0’eKTHO-OpIEHTOBaHE MPOTrpaMyBaHHS) CIPSIMOBaHa Ha GOPMYyBaHHSI CUCTEMHOT'O PO3YMIHHSI IPUHIUIIIB Ta METOIB PO3POOKHU
MPOrpaMHOT0 3a0e3MeYeHHs] Ha OCHOBI 00’€KTHO-OpPIEHTOBAHOI MNapagurMu IMporpamyBaHHSA. Kypc 0XoOIuioe OCHOBHI KOHIEMIIi 00’ €KTHO-
OpPIEHTOBAHOIO MIAXONy, 30KpeMa IMOHATTS Kiacy Ta OO0’€KTa, IHKANCYyJAlilo, YCHaJKyBaHHs, MoiiMopdisM Ta alcTpakijito. 3HayHa yBara
MPUALISETHCS MOJENIIOBAaHHIO MPEAMETHOI 00JacTi 3a JIOMOMOIOK0 KiaciB 1 00’ekTiB, MoOydOBI il€papXii KiaciB, oprasizamii B3aeMojaii Mixk
MIPOrpaMHUMHU KOMITIOHEHTaMHU Ta MOBTOPHOMY BUKOPHCTAHHIO MPOTPaMHOI0O KOIy. ¥ MexaxX TUCHUIUIIHU PO3IIISIal0ThCA MiIX0IU A0 CTPYKTypHU3allii
IPOrpaMHUX CUCTEM, OpraHizallii MOYIMiB 1 MaKeTiB, a TAKOX MPUHIIUIINA KOMIIOHEHTHOI TOOYA0BU MPOTrPaMHOTO 3a0e31eUeHHs.




VY Mexax MHUCHMIUIIHA BUBYAKOTHCS MEXaHI3MH CTBOPEHHs KJIaciB 1 00’€KTiB, METOAM Ta KOHCTPYKTOPH KJIaciB, OpraHi3aiis JOCTYIY 0
aTpuOyTiB 00 €KTIB 1 B3aeMo/ig MK 00’€KTaMu y IporpaMHiid cucremi. 3HayHa yBara NpUAUISETbCS BUKOPUCTAHHIO MEXaHI3MIB yCHaJKyBaHHS IS
po3mmpeHHs (QYHKIIOHAIBHOCTI MPOTPaMHUX CUCTEM, peai3allii moxMoppHoi NOBEIIHKH 00’€KTIB, a TAKOX 3aCTOCYBaHHIO aOCTPaKTHHUX KJIACiB 1
iHTepdeiiciB 11 NOOYA0BH PO3MIUPIOBAHUX MPOrpaMHUX cucTeM. [IpakTuyHa ckiiagoBa JUCHUILUTIHA Opi€HTOBaHA Ha HAOYTTS 3100yBadyaMyu HaBUYOK
MPOEKTYBAHHS KJIACiB, peaitizalii 00’ €KTHO-OPIEHTOBAHUX MPOTPAMHUX CTPYKTYpP, BUKOPUCTAHHS MOAYJIB 1 MaKeTiB MOBH mporpamyBaHHs Python, a
TaKO0X pO3pPOOKU MPOrpaMHUX CHUCTEM 13 BUKOPUCTAHHSAM MPHUHIIUIIB 00’ €KTHO-OPIEHTOBAHOTO MPOTpaMyBaHHS.

META JUCHHUIIJIIHU. MeToro BUKIIaJaHHsA HAaBYAIBHOI IUCHMIUIIHA € (OpMyBaHHS y 37400yBadiB 3IaTHOCTI 3aCTOCOBYBATH 00’ €KTHO-
OpPIEHTOBAaHMM TIJXiJ 0 PO3POOKH MPOTPAMHOTO 3a0€3MEUCHHsI, MPOEKTYBATH CTPYKTYpYy MNPOrPaMHHMX CHUCTEM Ha OCHOBI KJaciB 1 00’€KTiB,
BUKOPUCTOBYBATH MEXaHI3MH 1HKAIMCYIALi, yCaJKyBaHHA, oliMop(dizMy Ta abcTpakiiii, a TAKOXK peani3oByBaTH MPOrpaMHi CUCTEMH 3aC00aMU MOBU
nporpamyBaHHs Python.

OnanyBaHHS AWCIHMIUIIHU 3a0e3Medye pPO3BHTOK YMIHb MOJICIIOBATH IMPEAMETHY 00JacTh y BHIJISII CHCTEMH B3a€EMOJIIOYUX 00’ €KTIB,
MIPOEKTYBATH 1€papXii KJaciB, peari3oByBaTH MPOrpaMHi KOMIIOHEHTH Ta OPraHi30BYBAaTH iX B3a€MOJIII0 y MpOrpamMHii cucreMi. 3100yBadi HaOyBalOTh
HAaBUYOK pPO3POOKM MOIYJIBHHX NPOTpaM, MOBTOPHOTO BHKOPHCTAaHHS IPOTPAMHOTO KOJIY, BHUKOPUCTAHHS MeEXaHi3MIB YCIIaJKyBaHHA Ta
nosiiMopdizMy, a TAKOK 3aCTOCYBAHHS Cy4aCHUX MiIXOiB A0 NOOYI0BH 00’ €KTHO-OPIEHTOBAHUX MPOTPAMHUX CHUCTEM.

IMPEPEKBI3UTMU. Heo6xiqHOIO YMOBOIO AJIsl OMaHYBaHHS TUCIUILIIHU € 0a30B1 3HaHHS 3 aJITOPUTMI3allil Ta IPOrpaMyBaHHs, a TAKOXK OCHOB
QITOPUTMIB 1 CTPYKTYp JaHHX, 0 (POPMYIOTHCS MiJ Yac BUBYEHHS TUCHUILTIH «AJTOPUTMI3AIlS Ta IPOrpaMyBaHHI» Ta «AJIITOPUTMH Ta CTPYKTYpH
JTaHuX». 3100yBay MOBUHEH PO3YMITH MPUHIIUITN MOOYIOBH alTOPUTMIB, OCHOBH MPOTPAMyBaHHS Ta CTPYKTYPH MPOTPAMHOTO KOAY.

INOCTPEKBI3UTH. 3HanHsa Ta BMiHHS, OTpUMaHI MiJl 4ac BUBYEHHS JMCLUIUIIHM, BUKOPUCTOBYIOTHCS MiJI Yac OMAaHYyBaHHS HaBYaJIbHHUX
KoMroHeHT «Opranizamis 06a3 gaHux Ta 3HaHb», «[IporpamyBaHHS MIKpOKOHTpOJEpiB Ta mnpuctpoiB I[HTepHeTy pedeit», «BebOrexnomorii Ta
BeOau3aitHy, «llatepau Ta @peiimBopku», «IIlporpamyBanHs 1H(QOKOMYHIKAI[IMHUX CEPBICIB Ta CHCTEM», a TaKOX Yy TIpoleci BUKOHAHHS
kBasti(pikaniiHOi poOOTH, A€ HEOOXITHO MPOEKTYBATH APXITEKTYpY MPOrpamMHOro 3abe3leueHHs Ta peasli30oByBaTH MpPOrpaMHI CHUCTEMH 13
BUKOPUCTaHHSAM 00’ €KTHO-OPI€HTOBAHUX TEXHOJIOT1H.



2. OYIKYBAHI KOMIIETEHTHOCTI, SKI IINTAHYETBCSA COOPMYBATMU,
TA JOCAT'HEHHA PE3YJIBTATIB HABYAHHSA

VY mpoueci peanizanii mporpamMu AMCUUILTIHU (OPMYIOTHCSI HACTYITHI KOMIETEHTHOCTI 13 mepe10aueHIX OCBITHBOIO MPOrPaMoIo:

InTerpasbHa KOMIIETEHTHICTH

31aTHICT, pPO3B’SI3yBaTH CKJIAAHI CHEMialli3oBaHi 3aBJaHHS a00 MpakTHYHI NpoOIeMH iHKEHepii NporpaMHOro 3a0e3MeyYeHHS, IO
XapaKTepU3yIOThCs KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, 13 3aCTOCYBAHHIM TEOPiil Ta METOIB iH(OPMALIHHUX TEXHOJOT1H.

3arajibHi KOMIIETEHTHOCTI

KO1. 3natHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHATI3y Ta CHHTE3Y.

KO07. 3paTHicTh mpairoBaTH B KOMaH/I].

CneunianbHi (paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

K14. 3natHicTe OpaTH yyacTh y MPOEKTYBaHHI IPOIPaMHOI0 3a0e3NeueHH s, BKJIIOYarur IPOBEAECHHS MOIeoBaHH: ((popManbHUi onuc) Horo
CTPYKTYpH, TIOBEIIHKH Ta MPOLECIB PYHKIIOHYBAaHHS.

K15. 3gatHicTh po3po0isiTi apXiTeKTypH, MOIYIIi Ta KOMIOHEHTH MTPOrPAMHUX CHCTEM.

K23. 3parHicTh peanizoByBaTH (a3u Ta iTepallli )XUTTEBOTO LUKIY MPOTPAMHUX CUCTEM Ta 1H(QOPMAaLIHHUX TEXHOJIOT1H HAa OCHOBI B1JIMOBI IHUX
MOJIeJIEH 1 MiIXO0/11B PO3POOKH MPOTrpaMHOTO 3a0€3MEeUEHHS.

K26. 3natHicTh A0 aITOPUTMIYHOTO Ta JIOTTYHOTO MUCIICHHS.

PesyabTaTn HAaBYaHHA

[TPOS. 3HaTtu 1 3acTOCOBYBaTH BiAMOBiJHI MaTeMaTW4HI MOHSTTSA, METOAU JIOMEHHOTO, CUCTEMHOIO 1 00’€KTHO-OPI€HTOBAaHOI'O aHaNi3y Ta
MaTeMaTUYHOTO MOJICIIFOBAHHS ISl PO3POOKH TPOTrPAMHOTO 3a0€3MEeUEHHS.

[TP12. 3acTocoByBaT Ha MpakTHUIll €HEKTUBHI MiIX0IX 1010 TPOCKTYBAHHS IPOTPAMHOTO 3a0€3MEeUEHHS.

[TP13. 3natu 1 3aCTOCOBYBaTH METO/U PO3POOKH aJTOPUTMIB, KOHCTPYIOBaHHS MPOTPaMHOI0 3a0€3MeYeHHsI Ta CTPYKTYP AAHUX 1 3HAHb.

[TP15. MoTtuBoBaHO OOMpaTH MOBHU MpPOTpaMyBaHHS Ta TEXHOJOTI] PO3POOKM sl pO3B’S3aHHSA 3aBJlaHb CTBOPEHHS 1 CYNPOBOJKEHHS
MPOTPaMHOTO 3a0€3TMEUCHHS.

[TP17. BMiTH 3aCTOCOBYBaTH METOJM KOMIIOHEHTHOI PO3POOKH MPOTPaMHOTO 3a0€3MeYCHHS.



3amiaHoBaHi pe3yJbTAaTH HABYAHHS 32 HABYAJIbHOIO JUCHMUILIIHOIO

3HaHHA:

— OCHOBHI HOHSATTSI, KaTEropii Ta MPUHLIUIHN 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS;

— METOJIM 00’ €KTHO-OPIEHTOBAHOTO aHAJi3y Ta MOJICIIOBAHHS MTPEIMETHOI 00J1acTi i Yac po3poOKH MPOrpaMHOTro 3a0e3MeUeHHS;
— IPUHITUIIN TIPOEKTYBAHHS MPOTPAMHUX CUCTEM Ha OCHOBI KJIaCiB 1 00’ €KTiB;

— MiJXOI¥ JI0 PO3POOKH aITrOPUTMIB, IPOTPaMHHUX MOYJIIB Ta CTPYKTYP JAaHHUX Y 00’ €KTHO-OPIEHTOBAHHMX IPOrPAMHUX CHCTEMAX;
— MEXaHI3MH 1HKaIICYJISIIIii, yCIaaKyBaHHs, oJiMOpdi3My Ta aOCTpaKITii;

— MPUHIMIHI TOOYJ0BU apXiTEeKTYpH NMPOrPaMHUX CHCTEM Ta OpraHi3aiii B3aeMoIii MPOrpaMHUX KOMIIOHEHTIB;

— 0COOJIMBOCTI 3aCTOCYBaHHS MOBH ITporpamyBaHHs Python amns peanizanii 00’ €KTHO-OpiIEHTOBAHUX MPOTPAMHUX CHUCTEM.

Yminusa:

— 3aCTOCOBYBATH METOAM 00’ €KTHO-OPIEHTOBAHOTO aHAJII3Y JUIsl MOJICITIOBAHHS MTPEIMETHOI 00J1acCTi;

— IIPOEKTYBATU CTPYKTYPY MPOTPaMHHUX CUCTEM Ha OCHOBI KJIaCiB, MOJYJIIB Ta MPOrPaMHUX KOMIIOHEHTIB;

— pO3pOOJIATH aNTOPUTMH Ta Peai30BYBAaTH MIPOrpaMHi PillIeHHS 3 BUKOPUCTAHHAM 00’ €KTHO-OPIEHTOBAHOTO MiIXOY;

— BUKOPHUCTOBYBATH MEXaHI3MHU 1HKAICYIIALI, yeaaKyBaHHs, ModiMop(i3My Ta aOCTpaKIIil mia yac po3poOKU MporpaMHOro 3a0e3neyeHHS;

— peaJli3oByBaTH NPOrpaMHi KOMIIOHEHTH Ta 3a0e3MeuyBaTH iX B3a€MOJIII0 Y IPOTrpaMHill cucTeMi;

— 0OTpYHTOBAHO BUKOPHUCTOBYBATH MOXJIMBOCTI MOBH MporpamyBanHs Python miist po3B’si3aHHs 3a1a4 po3p0OOKH TPOrpaMHOTO 3a0€3MeUeHHS.

HaBuuku:

— MIPOEKTYBAHHS CTPYKTYPH MPOTrPAMHUX CUCTEM 13 BUKOPUCTAHHSAM 00’ €KTHO-OPIEHTOBAHOTO MIAXOMIY;

— pO3poOKH MPOrpaMHUX MOJYJIIB, KJI1AaCiB 1 KOMIIOHEHTIB MOBOIO IIporpamyBaHHs Python;

— no0y/10BY iepapXiif KJaciB Ta opraHizarii B3aeMOil MiX IPOrpaMHUMH KOMIIOHEHTaMU;

— 3aCTOCYBAHHS aJITOPUTMIYHOTO Ta JIOTITYHOTO MUCJIEHHS M1/l 4ac po3pOOKH NMPOrpaMHOro 3a0e3MeYeHHs;

— BUKOPHUCTAHHS METO/IIB KOMIIOHEHTHOI PO3pOOKHU MPOTrpaMHOro 3a0e3neueHHs;

— peastizanii IporpaMHUX CUCTEM BiAMOBIIHO 10 Cy4YaCHHUX MiIXOIB MPOEKTYBAHHS MPOTrPAMHOTO 3a0e3MeueHHs.

3. OBCSAT TA O3HAKHU KYPCY



3arajiom Bupj 3ansitrs (neHna popma/zaouna popma) O3HaKH Kypcy
Kpeauris Coxun Jlekuiiui IIpakTuyHi JladopaTopni Camocriiina Kype, (pix Cemectp 0608 SI3K0B2 /
€EKTC 3aHATTH 3aHATTS podoTn podora HABYAHHS) BHOIpKOBa
6 180 40/12 38/12 0/0 102/156 2 3 O00B’s13K0Ba
4. CTPYKTYPA HABYAJIBHOI JIJUCITATIJITHA
KinbkicTh rogun
Jenna ¢gopma 3aouna popma
Ha3Bu 3micToBHX MOaYyJIiB i Tem y TOMY 4ucJi y TOMY 4HCJIi
3ar. Cam. 3ar. Cam.
Jleku. | IIpakr. | Jla6. pOG. Jleku. | Ipakr. | Jlao. poG.
Tema 1. OcHOBU 00’ €KTHO-OPIEHTOBAHOTO 30 8 8 0 16 32 5 9 0 28
IporpaMyBaHHs
Tewma 2. Kitacu, MeToau Ta KOHCTPYIOBaHHS 00’ €KTIB 36 8 10 0 18 36 2 2 0 32
Tewma 3. Inkancynsiis Ta B3aeMoist 00’ €KTiB 36 8 8 0 20 36 2 2 0 32
Tema 4. YcnaakyBanHs Ta noaiMopdizm 38 8 8 0 22 38 4 4 0 30
Tema 5. AGcTpakilisi Ta KOMIIOHEHTHA OpraHi3alis 38 8 4 0 26 38 5 5 0 34
IPOTPAMHUX CHUCTEM
3aragom | 180 40 38 0 102 180 12 12 0 156

ITincyMKoBHIi KOHTPOJIb — eK3aMeH

5. TEXHIYHE d MIPOT'PAMHE 3ABE3IEYEHHSA / OBJAJTHAHHS

3n00yBaui OTpUMYIOTh TEMU Ta MHUTAaHHS KypCy, OCHOBHY 1 JJOJaTKOBY JIITEpaTypy, peKOMeHaallli, 3aBJJaHHs Ta OLIHKM 3a X BUKOHAHHA K
TpaJULIHHUM IIJISXOM, TaK 1 3 BUKOPUCTAHHIM IIaTQOpM OHJIAMH HaBYaHHS Ha OCHOBI 1H(popMmauiliHux cucteM Moodle abo Google Classroom.
[IpakTH4HI HABUUYKH Yy MOIIYKY Ta aHaji3y iH(dopmalii 3a KypcoM, 3 0oOpMIICHHS 1HAMBIAYaIbHUX 3aB/laHb, TOIIO, 3100yBayul MOKYTh OTPUMYBATHU K
3a JOTIOMOT'00 BJIACHOTO O0JIa/IHAHHS, TaK 1 KOPUCTYIOUUCH YHIBEPCUTETCHKUMHU KOMIT IOTEPHUMU Ki1acaMu Ta 010,110TEKOIO.

Jlns BUKOHAHHSA TPAKTUYHUX POOIT 3 JUCIUIUTIHM BUKOPHCTOBYETHCA O€30IIaTHE MpOTpaMHE 3a0e3MEeUeHHs: 1HTETpOBaHI CepeoBHUIIa
po3poOku Visual Studio Code 3 ycranoBneHuMm iHTepnperaropoMm Python Ta BiamoBiHMMHU poO3IMIMpPEHHSAMH JUIs po3poOku mporpam, PyCharm
Community Edition, a takox crangaptHe cepenoBuine IDLE (Integrated Development and Learning Environment), 1110 BXOIUTh 10 CKJaxy MOBU
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nporpamyBadHs Python. 3a3HaueHi iHCTpYMEHTH 3a0€31eUylOTh HAlMCAHHs, pearyBaHHs, HAJAro/PKEHHS Ta TECTYBaHHs porpaM MoBoro Python. 3a
noTpeOu MOXKYTh BUKOPUCTOBYBATHCS OHJIAWH-CEPEIOBHILA ITPOrpaMyBaHHS Ul BUKOHAHHS Ta TECTYBaHHS MporpaM 0e3 BCTAHOBJIEHHS JIOKAJILHOTO
MPOrPaMHOTO 3a0€3MCUYCHHSI.

6. CAMOCTIMHA POBOTA

o camocTiitHOT po60TH 3/100yBaviB BIIHOCATHCS HACTYITHI BUIH JiSUTBHOCTI:
. OnpartoBaHHs JEKIIHHOTO MaTepiany.
. IligroToBKa 10 NPAKTHYHUX 3aHSTh.
. Koncynprarnii 3 BukiiagauemM BIPOIOBK CEMECTPY.

. CamocTiliHe onpaitoBaHHs OKPEMHX [MUTaHb HABYAIBHOI AUCIUILTIHH.
. [lizroroBKa iHAMBIAYyaNbHUX 3aBaHb Y BUIJIAI Tpe3eHTaliid abo pedeparis.

1
2
3
4. O3HallOMJICHHS 3 JOAATKOBOIO JITEPATypOIO BIAMOBIIHO /10 3a3HAYCHUX Y MPOTPaMi TEM.
5
6
7. IligroroBKa 10 mMiJCYMKOBOTO KOHTPOJIIO.

KinabkicTs rognn
Hasga Temu Jlenna 3aouyna
¢opma ¢opma
Tema 1. OcHOBH 00’€KTHO-OPiEHTOBAHOI0 MPOTPAMYBaHHA
1. OcHoBHI napaaurmu nporpamysasHs. [lopiBHAIBHUN aHAaI3 MPOLIETYPHOTO, MOYJIBHOTO Ta 00’ €KTHO-OP1EHTOBAHOTO
HiAXO0/IIB 10 pO3pOOKH MPOTPaMHOTro 3a0e3MevyeHHs .
2. OCHOBHI IPUHLUIHN 00’ €KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHs: a0CTpaKIlisl, IHKANCYyALis, yCIIaIKyBaHHS Ta 16 28
noaimMopdizm.
3. IonsATTs KiIacy Ta 00’ exTa. MojienoBaHHS MPEIMETHOT 00JIacTi 3a JOITOMOT 00 00’ €KTIB 1 KJI1aciB.
4. Ctpyktypa knacy y Python. AtpuOyru, Mmetonu Ta iHTepdeiic kiacy.
5. CtBopeHHs 00’ €KTiB Ta KepyBaHHs ix cTaHoM y Python. XKutTeBuii nuki o0’exTa y mporpamMHiii CCTEMI.
Tema 2. Kitacu, MeToau Ta KOHCTPYIOBAHHS 00’ €KTIB
1. Metoau kiacy Ta ix poiib y mporpamHiii cuctemi. [lepenaBanns napameTpiB Ta HOBEPHEHHS 3HAUEHb. 18 32
2. Metoqu ek3eMIUIsipa, KI1acoBi Ta cratuuHi Metoau y Python. OcoGiamBoCTI X BUKOPUCTAaHHS.




3. Koncrpykropu kiaciB y Python. Mexani3m iHimianizamnii 00’ €KTiB.

4. BukopucTaHHs TapaMeTPU30BaHUX KOHCTPYKTOPIB JUIs iHiIiami3amii 00’ eKTiB.

5. [locunaHHs HAa MOTOYHHM 00’ €KT Ta B3a€MO/Iisi METOIIB OJTHOTO KJIacy.

6. Opranizauis nporpamuoro koxy y Python. Moayni ta maketu. CTpyKTypyBaHHS IPOTPAMHHUX CHUCTEM.

Tema 3. Inkancyasuis Ta B3aeMojisi 00’ €KTIiB

1. Inkancynsuis y nporpaMHux cuctemax. [IpuxoByBaHHS JaHUX 1 KOHTPOJIb JOCTYITY 0 aTpUOYTiB KJIacy.
2. Meroau OCTyIy A0 aTpuOYTIB KJacy Ta KOHTPOJIb 3MiHU CTaHy 00’ €KTa.

3. BnactuBocri y Python ta mexaHi3M kepyBaHHS JOCTYIIOM 0 JaHUX 00’ €KTa.

4. B3aemoist 00’€KTiB y porpamHiii cucreMi. [lepenaBaHHs MOBiIOMIIEHb MiXK 00’ €KTaMH.

5. BukopucranHs 00’€KTiB SIK aTpUOYTiB 1HIINX 00’ €KTIB.

6. Acomiairis, arperaifisi Ta KOMIO3HIiS SK BIIHOCHHHA MiX KJTaCaMH.

7. MopentoBaHHS CKJIAIHUX CUCTEM 32 JJOTIOMOT'0I0 00’ €KTHO-OPIEHTOBAHUX KOHCTPYKIIIH.

20

32

Tema 4. YcnagkyBaHHs Ta moJdiMopgizm

1. VenankyBanHs ki1aciB y 00’ €KTHO-OpiEHTOBAaHOMY MporpamyBanHi. lepapxii kiacis.
2. OcobauBocTi peainizauii ycnaakyBanHs y Python. ba3oBi Ta nmoxijgHi kiiacu.

3. PosmmpenHs (hyHKITIOHATBHOCTI KJIACIB 32 JJOTIOMOTOK) YCIIaIKyBaHHSI.

4. IlepeBu3HaYEeHHS] METO/IIB Y MOX1JHHUX KJIacax.

5. Buxkopucranss MexaHi3My BUKJIMKY METO/11B 0a30BOT0 Kjacy.

6. [TomiMmopdi3zm y 00’ €KTHO-OPIEHTOBAHOMY MPOTPAMYBaHHI.

7. Peanizanis nonimopdizmy y Python.

22

30

Tema 5. AOcTpakiisi Ta KOMIIOHEHTHA OPraHi3alis IPOrpaMHUX CHCTEM

1. AGctpakiis y nporpaMmyBaHHi. AOCTpaKTHI KJIacH Ta iX pojib Y MPOEKTYBAHHI IPOTrPaMHOTro 3a0€e3neueHHs.
2. AOcTpakTHi MeTo/Iu Ta iHTep¢eiick B3aeMO/Iii M’k KOMIIOHEHTaMH IPOTrPaMHOi CUCTEMH.

3. Peaizanist abctpakTHuX KiaciB y Python.

4. TntepdericHuit miAXiJ 10 MPOEKTYBAHHS MPOIPAMHUX CHUCTEM.

5. KomnoneHnTHa oprasisaiiisi IporpaMHUX CUCTEM.

6. MoayJBHICT IPOTPaMHOTO 3a0€31EYCHHS Ta TOBTOPHE BUKOPUCTAHHS IPOTPAMHUX KOMITOHEHTIB.

7. ApXiTeKTypHIi MiIX0H 10 NOOYAOBU 00’ €KTHO-OPI€EHTOBAHUX MPOTPAMHUX CHUCTEM.

26

34

3arajom

102

156




7. BUIU TA METOAU KOHTPOJIIO

Ckaanosi
Buau xoHTpoOII0 .
OL[IHIOBAHHSA
IToToyHMii KOHTPOJIb, KU 3IHCHIOETHCA i Yac MPOBENEHHS MPAKTHYHUX (J1a00paTOPHMX) 3aHATh, BAKOHAHHS CaMOCTIHHOI 50%
po0OOTH, IHAUBITyAIbHUX 3aBJaHb, JOCIIAHOI poOOTH 3100yBava TOIIO
50%

IlincyMKoBHii KOHTPOJIb, SKUH 31HICHIOETHCS Y XO/I1 TPOBEJICHHS €K3aMEHY

MeTtoau XiarHOCTHKU
3HAHb (KOHTPOJII0)

dpoHTaIbHE OMUTYBAHHS, PO3B sI3aHHS MPAKTUYHUX 3aBAaHb, TECTYBaHHS 3/100yBauiB, HayKOBI1 IONOBiII, pedeparu, ycHi

HOBi,I[OMJ'IeHHSI, CK3aMCH

8. OIIHIOBAHHA IOTOYHOI, CAMOCTIHHOI TA THAUBIAYAJBHOI POBOTH 3/I0OFYBAUIB

. . MaxkcumanbHul
IlnanoBi TepMiHuK . . .
Buau podoru ®opMH KOHTPOJIIO Ta 3BiTHOCTI BiICOTOK
BUKOHAHHS .
OIliHIOBAHHS
CHCTEeMATHYHICTh | AKTUBHICTH POOOTH HA NPAKTHYHUX 3aAHATTAX
BignosinHo 1o . . . .
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[ToTouHMIT KOHTPOJIbL 3HAaHb 3/100yBaviB MPHU MiJCYMKOBOMY KOHTpPOJIi y hopMmi ex3ameHy (MakcumMyM S50 OaiB) OIIHIOETHCS 3a MIKAIOK («2»,
3», «d», «5»), 3 000B’I3KOBUM MEPEBEACHHIM OaiB 32 KOXKHHUI BUJ] pOOOTH TAKUM YHHOM:

— 3a MIATOTOBKY JI0 ayJUTOPHUX 3aHATh (MakcumyMm 30 OamiB) 3m00yBady OCBITH HEOOXiHO MaTH HEe MeHIe 1/2 OLiHOK Bija 3arajabHOI
KUTBKOCTI IPAKTUYHUX (JTa00OPaTOPHUX) 3aHATh, JJIs TIEPEBOY OalliB 3a MiATOTOBKY J0 ayAMUTOPHUX 3aHATh CepeIHbOApH(PMETHYHA OLIHKa MHOKUTHCS
Ha KoeilieHT 6;

— 32 BUKOHAHHSI 3aBJIaHb JUUIsl CAMOCTIHHOTO ONpAIIOBaHHS (TECTYBaHHS, 3aBJaHHs, MATOTOBKa pedepary 3a 3aJaHOI0 TEMATUKOI0) (MaKCUMyM
10 6aniB) 3700yBady OCBITH HEOOXITHO MaTH HE MeHIIIE 1/2 OMIHOK BiJ 3arajibHOi KIJIbKOCTI MPOTPaMHOT0 MaTepially, 110 BAHOCUTHCS Ha CaMOCTIHHE
BHBYCHHS, JIJIs IEPEBOIY 3a3HaYeHUX OajIiB cepeHboapu(PMETHIHA OIlIHKAa MHOKHUTHCS Ha KOCQIIIEHT 2;

—3a 1HOI BUJM 1HAMBIAyaJIbHUX 3aBJaHb, B T.4. MIArOTOBKY HAyKOBHX NyOmikaIliii, y4acTb y poOOTi KPYIJuX CTOJIB, KOH(EPEeHIIi TOoIIo
(MakcumyMm 10 GaniB) 3100yBady OCBiTH HEOOXITHO MAaTH HE MEHIIE 1/2 OMIHOK BiJ 3arajabHOi KITbKOCTI IHIMUX BUIIB 1HIWBITyallbHUX 3aBIaHb, IS
MepeBo Iy OalTiB 3a MATOTOBKY JI0 Ay TUTOPHUX 3aHATH CepelHboapru(PMeTHIHA OI[iIHKa MHOXKHUTHCS Ha KoedirieHT 2.

KpuTepii oniHIOBaHHS IOTOYHOI0 KOHTPOJIIO

— «2» — BHUCTaBIIETHCS 332 HEMPAaBUIBHY BIAMOBiAbL (MMCBMOBY pPOOOTY), fIka HE BIJIMOBIAA€ 3MICTYy TEMU Ta CBIAYUTH MPO HEPO3YMiHHSA ii
OCHOBHUX I10JIO’KEHb;

— «3» — BUCTaBIIAETHCS 3a BIANOBLAb (IMCBMOBY pOOOTY), sIKa BIAMOBIZAA€ 3MICTYy TEMH, aje € HEIMOBHOIO 1 HETOYHOIO Yy BU3HAUEHHI MOHSTH,
CBIJUUTH NPO HETOBHE PO3YMIHHS OCHOBHMX IOJIO’KEHb HAaBUAJIBHOI'O MaTepially, CBIIYUThH IPO T€, IO 3HaHHS 3700yBaya MalTh (parMEeHTapHUMH,
ITIOBEPXOBHI XapakTep;

— «4» — OIIIHIOETHCS MpaBWJIbHA 1 OOTPYHTOBaHA BIANOBIAL (MMCbMOBA po0OTa), 3 SIKOI BUIHO, 110 37400yBau 3HA€ W po3ymi€ TEOPETUUHUUN
MaTepiai B 00Cs31 HaBYaJIbHOI TEMH, BOJIOIE HEOOX1JHUMHU HABUYKaMH, HE JIOMYCKA€ CYTTEBUX MOMUIIOK.

— «5» — OIIHIOETbCA TIOBHA, MpaBUIbHA, IPYHTOBHA BIAMNOBiAb (MHCbMOBAa po0OOTa) HAa 3alUTaHHS TEMH, IO Tepeadayae JOTIYHICTH 1
MOCTIIOBHICTh BHKJIAJy Marepiaidy, BOJOJIHHS TEPMIHOJIOTIEO, TOKa3ye BMIHHS MOBHO H TIJIMOOKO BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS B
MPAKTUYHIN TIOUIUHI.

KpuTepii oniHIOBaHHS MiICYMKOBOI0 KOHTPOJIIO Y (DOPMi eK3aMeHy

MaxkcuMmanbHa OI[iHKa MiJICYMKOBOTO KOHTPOJIIO Y popMi eK3aMeHy He Moxke repeBuinyBaTi 50 OamniB. [Ipu ipoMy piBeHb 3HaHb OLIHIOETHCS:



— Bix 40 10 50 6axaiB — 3700yBay BUsABIISIE 0OCOOIMBI TBOPYI 3/1I0HOCTI, BMi€ CAMOCTIMHO 3HAXOIUTH Ta ONpPaIlbOBYBAaTH HEOOX1IHY 1H(GOpMAIIiTO,
JEMOHCTpPY€E 3HAHHS MaTepiany, MPOBOIUTh y3araabHEHHsS 1 BACHOBKH,

—Bix 30 10 40 6axiB — 3700yBay BOJIOJIi€ 3HAHHIMH MaTepiaiy, ajie JOIMyCKae He3HAYH1 MOMIIIKH y (OpMyBaHHI TEPMiHIB, KaTeropii, mpore
3a JONOMOTO0 BHKJIaJ[aya IIBUAKO OPIEHTYETHCS 1 3HAXOIUTH MTPABUIIBHI BiIIOBIII;

—Bix 20 g0 30 6aniB — 3100yBay BiATBOPIOE 3HAUHY YACTHHY TEOPETUYHOTIO MaTepiaiy, BUSIBIISLE 3HAHHS 1 PO3YMIHHSI OCHOBHUX ITOJIOKEHb, 3
JIOTIOMOT'OF0 BHKJIaJlaya MOYKE aHaIi3yBaTH HaBYAJIbHUIA MaTepiaj, ajie Ja€ HeI0CTaTHbO OOTPYHTOBAHI, HEBUYEPITHI BIAMOBI/I, TOMYCKAE ITOMUIIKH.

—Bix 10 xo 20 6aaiB — 3100yBay BOJIO/Ii€ HABYAIBHUM MaTepiajoM Ha CEPEIHbOMY PiBHI, JIOMYCKA€E IIOMUIIKH, CEPE]l IKUX € 3HaUYHA KUIBKICTh
CYTTEBUX;

—Bin 0 o 10 6aniB — 3100yBay BOJIO/i€ HaBYAIBHUM MaTepiajioM Ha PiBHI, BUIOMY 3a MMOYAaTKOBHM, 3HAUHY YaCTUHY HOr0 BIATBOPIOE HA
PENpPOAYKTUBHOMY PiBHI, Ha BC1 3aIIUTAHHS J]Ja€ HEOOTPYHTOBAH1, HCBHYEPITHI BIAMOBII, TOTTYCKA€ TTIOMIIIKH.

9. ONIHIOBAHHS 3AT'AJIBHUX PE3YJIBTATIB 3HAHD 3/10bYBAUIB

3aranbHi pe3ylbTaTy 3HaHb 3100yBayiB M0 JAaHIi JUCIUILIIHI OI[IHIOIOTHCS HACTYITHUM YHHOM:

— «Binminno»/«3apaxoBano» (A) — Bix 90 no 100 6aniB. 3m00yBau BusABIsAE€ 0COOIUBI TBOPYI 3A10HOCTi, BMi€ CAMOCTIHHO 3HAaXOJIUTH Ta
OTpaIbOBYBaTH HEOOXiAHY iH(OpMaIliio, AeMOHCTpYE 3HAHHS MaTepialy, MPOBOJUTH y3arajdbHEHHs 1 BUCHOBKU. byB MpuCyTHINH Ha JEKUiAX Ta
NPAaKTUYHUX 3aHATTAX, MiJl 4ac SKUX JaBaB BUUYEPIIHi, OOIPYHTOBAHI, TEOPETUYHO 1 MPAKTUYHO MPABUIIbHI BIJINOBIJI, Ma€ KOHCIEKT 3 BUKOHAHUMHU
3aBIaHHSIMU JI0 CAMOCTIHHOI poOOTH, MPE3eHTYBaB pedepar 3a 3aJaHO0 TEMATUKOIO, MPOSIBIISi€ aKTUBHICTH 1 TBOPUICTh Y HAYKOBO-JIOCIIIIHIN pO0OOTI;

— «/looper/«3apaxoBano» (B) — Bix 82 no 89 6ainiB. 3100yBay BOJIOIi€ 3HAHHAMHU MaTepialy, ajie I0MyCcKae He3HAUHI TOMHIIKH y (hopMyBaHHI
TEpPMIHIB, KaTeropid, mMpoTe 3a JONOMOIOI0 BUKJIAJaya MIBUAKO OPIEHTYETHCS 1 3HAXOAWTHh NPaBUJIbHI BiANOBiAl. ByB mpucyTHiii Ha Jekumigx Ta
MPAKTUYHHUX 3aHATTSIX, Ma€ KOHCIIEKT 3 BUKOHAHUMH 3aBJaHHSIMH JI0 CAaMOCTIIHOT poOOTH, Ipe3eHTyBaB pedepar 3a 3aaHOI0 TEMATHUKOIO, MPOSIBIISE
aKTUBHICTb 1 TBOPYICTh Y HAYKOBO-IOCIIAHIH POOOTI;

— «Jloope»/«3apaxoBano» (C) — Big 74 no 81 Oami. 3100yBay BiITBOPIOE 3HAYHY YACTHHY TEOPETUYHOIO MaTepiaiy, BUSBISE 3HAHHS 1
PO3YMiHHSI OCHOBHUX IOJIOXEHb, 3 JIONOMOT'0I0 BHKJIaJjaua MOXe aHalli3yBaTH HaBYAJIbHUI MaTepial, ajie Aa€ Hel0CTaTHbO OOIPYHTOBaH1, HEBUUEPIIHI
BIJNOBIJI, JTOMycKae MOMMIKHU. [Ipu 1IbOMy BpaxoBYETbCS HAsIBHICTh KOHCIEKTY 3 BUKOHAHMMH 3aBJaHHAMHU 10 CaMOCTiHHOI poOotu, pedepaTy Ta
aKTUBHICTh Y HAYKOBO-JIOCHIIHIN po0OTi;

—«3anoBiibHO»/«3apaxoBaHo» (D) — Bix 64 no 73 6aniB. 3100yBau OyB NMPUCYTHIA HE HA BCIX JIEKIISX Ta MPAKTUYHUX 3aHATTIX, BOJIOJIE
HaBYaJIbHUM MaTepiajoM Ha CepeHbOMY PiBHI, 10IyCKae MOMMIIKH, CEpEe]] SIKUX € 3HAUHa KUIBbKICTh CyTTeBUX. [IpH IboMy BpaXxoByeTbCs HasIBHICTh
KOHCIEKTY 3 BAKOHAHUMH 3aBJIaHHSAMHU JI0 CAMOCTIHHOT poOOTH Ta pedepaTis;
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— «3anoBiibHOY/«3apaxoBano» (E) — Bixm 60 mo 63 GamiB. 3100yBau OyB MPUCYTHIA HE HA BCIX JICKIISIX Ta MPAKTHYHHUX 3aHATTAX, BOJIOJIE
HaBYAJIbHUM MaTepiajoM Ha PiBHi, BUIIOMY 3a MOYaTKOBUM, 3HAYHY YaCTUHY WOTO BIATBOPIOE HA PENPOAYKTHBHOMY piBHI, Ha BCI 3allUTaHHS Ja€
HEOOTpYHTOBAHI, HEBHUEPITHI BiAMOBIL, JOMYCKA€E IIOMIIIKHA, Ma€ HETIOBHUIM KOHCIIEKT 3 3aBJaHHSIMH JI0 CAMOCTIHHOI pOOOTH.

— «He3a10BiJIbHO 3 MOKJIMBICTIO MOBTOPHOTO CKJIaaHHs»/«He 3apaxoBano» (FX) — Bix 35 1o 59 Ganis. 3100yBay Boyoj1i€ MaTepiasoM Ha
piBHI OKpeMHX (parMeHTIB, 10 CTAHOBJIATH HE3HAYHY YaCTHHY HaBYAJILHOTO MaTepiaiy.

— «He3a10BiJILHO 3 000B’I3KOBHM MOBTOPHHUM BHBYEHHSM TUCHHILIiHI»/«He 3apaxoBaHo» (F) — Bix 0 1o 34 Ganis. 3100yBay He BOJIOIIE
HaBYAJILHIM MaTepiaioM.

Tadiuus BiIMOBiTHOCTI pe3y/IbTaTiB KOHTPOJIIO 3HAHb 32 PI3HMMH IIKAJIaMH

HanionaabHa mkaJja
100-6anpHa mkaJa IIkana ECTS =
eK3aMeH 3aJliK

90-100 A Bigminao 3apaxoBaHO
gi::i 2 Hobpe 3apaxoBaHO
64-73 D .

50-63 £ 3a40BIJILHO 3apaxoBaHO
35-59 FX HesanoBinbHO He 3apaxoBano

0-34 F

10. IOTPUMAHHSA BUMOT AKAJTEMIYHOI JOBPOYECHOCTI

BuknananHs Ta 3acBO€HHS HaBYalIbHOI JMCLUIUIIHM Iepefdadae HeyxXuibHE JOTPUMaHHS BHUMOI aKaJeMi4HOI JO0OpOYECHOCTI, sKa
perymtoetbes 3akoHoM Ykpainu «IIpo ocBity» (Bimomocti Bepxosuoi Panu (BBP), 2014, Ne 37-38, ct. 2004), «MeTOAUYHUMEU PEKOMEHIAIISIMH IS
3aKJIaJiB BUIIOI OCBITH 3 MIATPUMKH MPUHIMIIB akaneMiyHoi goopodecHocTi» (Jluct MOH Ne 1/9-650 Bing 23.10.2018), iHIIMMH HOpMaTUBHUMHU
JOKYMEHTaMH. 30KpeMa, OCHOBHI 3acaJy TOTPUMAaHHsS akKaJeMiuHol JoOpodecHOCTi BU3HadeHO y «lloyojkeHHI mpo akaneMiyHy JOOpOYECHICTh Yy
MixHapoaHOMY I'yMaHITapHOMY yHiBepcuTeTi», «Konekci akageMiuyHoi 1o00pouecHOCcTI MIXKHApOAHOTO 'yMaHITapHOTO YHIBEpcUuTeTy» Ta «IHCTpyKIii
100 MPOLEIypH TEXHIUHOI MEepeBipKM Ha HASBHICTh TEKCTOBHMX 3allO3MUYEHb (AaKaJEMIUHOTrO IUIariaTy)», 3aTBEppKeHOi Haka3oM MiKHApOAHOTO
rymasitapaoro yHiBepcutety Ne 708a Bix 03.05.2024.
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BiamoBimHo mo cr. 42 3akony Ykpainu «IIpo ocBiTy» akajemiuHa JOOPOYECHICTh — I1€ CYKYITHICTh €THYHUX NPHUHIUIIB Ta BH3HAYCHUX
3aKOHOM MPaBWJI, SSKUMU MalOTh KEPYBATHCSI YYaCHUKH OCBITHBOTO TPOIIECY ITiJi YaC HAaBUAHHS, BUKIAJAHHS Ta MPOBAKCHHS HAyKOBOi (TBOPYOIL)
TISUTBHOCTI 3 METOIO0 3a0€3MeUYeHHS IOBIpH 0 pe3yJbTaTiB HaBYaHHS Ta/a00 HAYKOBUX (TBOPUYHUX) JIOCSITHEHD.

JloTpumaHHS akajeMivyHOi T0OpOoUYeCHOCTI IepeadaJac:

— caMOCTiliHE BUKOHAHHS HaBYAJbHUX 3aBIaHb, 3aBJaHb IMOTOYHOTO Ta IIiJICYMKOBOIO KOHTPOJIO pPE3yibTaTiB HaBYaHHA (Uis OCiO 3
0COOJIMBUMHU OCBITHIMH IMOTPEOAMH 1151 BUMOTa 3aCTOCOBYETHCS 3 YpaXyBaHHAM iXHIX 1HJAMBIAyaTbHUX OTPEO 1 MOKIIMBOCTEN);

— IIOCWJIAHHS Ha JpKepesa iHgopMallii y pa3i BAKOPUCTAHHS 1/1€H, po3pO0OK, TBEPIKEHb, BIZIOMOCTEH;

— IOTPUMAaHHS HOPM 3aKOHOJIaBCTBA PO aBTOPChKE MPABO 1 CyMIXHI MpaBa;

— HaJlaHHA TOCTOBIpHOI iH(OpMAIIil PO pe3yabTaTH BIACHOI HaBYAJIbHOI (HAYKOBO1, TBOPYOi) JAiSUTBHOCTI, BUKOPUCTAaHI METOJAUKH JOCIIIKEHb
1 Jpkepena iHpopMarii.
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