MIHICTEPCTBO OCBITH I HAYKH YKI:AfHH
XAPKIBCbKUI HAIIIOHAJIbHU EKOHOMIYHMIT YHIBEPCHUTET
IMEHI CEMEHA KY3HEISI

SATBEPIZKEHO
Ha 3acizanni kadeapu

HATBHO-METOAHYHOT pobOTH
CKOHOMIYHOT KiDepHeTHKH |

CHCTEMHOI'0 aHaJIi3y i HEMAILLIKAJIO
[Tpotokon Ne 1 8ix 22.08.2023 p.
CYYACHI ITAPAJITMT'MU PAMYBAHHSI

pobo4a nporpama HaBYAALHOT JHCHHILIIHK (PITHT)

[any3s 3uHaus 12 «dndopmaniiini rexnomorii»

CrientianbHicTs 124 «Cueremunii ananiz»

OcsgiTHiii piBens nepumii (bakanaspcenKmii)

OcaiTHa nporpama Ynpapjainas cKIaJHHEMH cHCTEMAMHE

Craryc aucuurtinm oboB’s3K0BA

Moga BUKTalaHH$, HABYAHHS TA OLIHIOBAHHS YKpaiHchbKa
Po3pobHuk: C’ E
K.€.H., IOLEHT Poman SILIEHKO
3asimyBau kadenpu

-~

CKOHOMIYHOT KibepHeTHnKH

i CHCTEMHOTO aHasi3y Jlinis T'YP’SIHOBA

I"apanT nporpamu ( \.S.% — Oxkcana [TIAHACEHKO

Xapkis
2024



BCTYII

3 yBeACHHSIM HOBHUX TEXHOJIOTIH Ta PpO3LIMPEHHSIM oO0cATYy 3ajmad, sKi
BI/IpmJyIOTLc;{ NPOTPaMHUMHU 3acob6aMu, Ba)KJIUBO OCBOIOBATH HE JIMIIE Tpa)j[I/II_III/IHl
aje 1 CydacHI WiAXOAU JI0 NPOTPAMYBaHHS. CydacHi mapagurmMu, Taki sK
(GyHKITIOHaTbHE IPOrpaMyBaHHs, 00'€KTHO-OPIEHTOBAHE MPOrpaMyBaHHS, apaieiabHe
porpaMyBaHHS Ta 1HIII, HAJAIOTh 300yBaYaM IUPOKHUI apceHan IHCTPYMEHTIB IS
€(eKTUBHOTO Ta THYYKOIO pO3B's3aHHS 3aBlaHb y c@epi CHUCTEMHOTO aHai3y.
BuBueHHs cyyacHUX MapaJurM NpOrpaMyBaHHs CIPUSE€ PO3BUTKY TIJIMOOKOIrO
PO3YMIHHS  KOHIICHIIH  pO3pOOKM  IpPOrpaMHOro  3a0e3ledeHHs, 301IbIIye
KOHKYPEHTOCTIPOMOXHICTh BUITYCKHUKIB Ha pUHKY Tipaiil. Kpim Toro, 1s AuCIuIIiiHa
cupuse (OPMYBAaHHIO KPUTHYHOIO MHCIIEHHS, HEOOX1IHOTrO JJsi IIBHJKOIO
aJanTyBaHHS [0 BHUMOI IHAYCTpil MPOTrpaMHOro 3a0€3MEYEHHs, IO MOCTIHHO
3MIHIOETHCS.

Meta HaBUYaJIbHOI MUCHUIUTIHU — O3HAHOMIIEHHS 3700yBadiB 13 MEPEIOBUMU
napajurMaMu Ta TEXHOJOTISIMH MPOrpaMyBaHHS, PO3BUTOK iXHIX aHATITUYHHX Ta
TBOPYMX HABHYOK JIJIsl €(DEKTUBHOIO BUKOPUCTAHHS PI3HOMAHITHUX MIAXOIIB Y chepi
PO3pOOKH IPOrpaMHOro 3abe3neueHHs. Y SKOCTI FOJIOBHOTO 1HCTPYMEHTY OOpaHO
Cy4dacHy MOBY IporpamyBaHnHs Python.

OCHOBHUM 3aBJaHHSIM BUBYEHHS HABYAJIbHOI TUcHUILIIHY "Cy4yacH1 mapagurmMmu
nporpamyBaHHs" € (opMyBaHHs y 37100yBayiB rITUOOKOTO PO3YMIHHS Ta MPAKTUYHUX
HaBUYOK 3aCTOCYBaHHsS Cy4aCHHMX MIJXOZIB 1O MPOrpaMmyBaHHs, IO JO3BOJUTH iM
e(eKTUBHO BUPIIIYBATH 3aBJIaHHS CHUCTEMHOI'O aHaJi3y Ta PO3pOOKH MPOrpamMHOIO
3a0e3MeyeHHs.

[IpeameTom BHUBYEHHS HaB4aibHOI jauctumuiind "CydacHl mapagurmMu
nporpaMyBaHHs" € aHali3 Ta BHUBYEHHS I[E€PEIOBUX TEXHOJOTIH Ta mapaaurMm
MporpamMyBaHHs, TakuX K (YHKIIOHaJbHE MporpamyBaHHS, 00'€KTHO-OPIEHTOBAaHE
MporpamMyBaHHs, NapajiebHE MporpamMyBaHHs. 3100yBadi OCBOIOIOTH KOHLEMIIII Ta
MpaKTUYHI AaCHEeKTH [HMX TNapagurM, HaOyBalOYM HAaBUYOK /I BUKOPHCTAHHS
PI3HOMAaHITHMX MIAXOAIB Yy Cy4YacHI po3poOli NporpamMHOro 3abe3nedyeHHs 3
ypaxyBaHHSIM MOTPeO CHCTEMHOTO aHai3y.

O06'exToM HaBuYaIbHOI AUCHUIUTIHK "CydacHl mapaJurMu nporpamyBaHHs" 1Jis
cneniagbHOoCcTi CUCTEMHUHN aHalli3 € TEOPETUYHI Ta MPAKTHYHI aCMEKTH MepPeAOBHX
TEXHOJIOT1H Ta MapajurM mporpamyBaHHs. 3100yBayul BUBUAIOTh KOHIICTIIIi, MOBU Ta
IHCTPYMEHTH, CIPSAMOBAHI Ha ONTHUMI3aIllI0 PO3POOKH MPOTPAMHOTO 3a0e3MEeUCHHS,
10 € BOXKJIMBUM JJIs1 IXHBOI KOMIETEHTHOCT1 Y Cpepi CUCTEMHOTO aHaMi3y.

Pe3ynpTaTn HaBUaHHS Ta KOMIIETEHTHOCTI, K1 (HOpMY€ HaBUaIbHA JUCIIUILIIHA
BU3HA4YEHO B Ta0I. 1.

Tabmn 1
Pe3ynbpTaTu HaBYaHHS Ta KOMIIETEHTHOCTI, sIKI POpMYy€e HaBUajgbHa AUCIUILTIHA

KommneTeHTHOCTI, IKUMM MOBUHEH 0BOJIOAITH 3100yBay4
OCBiTH

PesysbTaTn HaBYaHHA

PH6. 3naTu Ta BMiTH
3aCTOCOBYBAaTH OCHOBHI K3 1. 3gaTHicTh 10 aOCTPaKTHOTO MUCIIEHHS, aHATI3Y Ta CHHTE3Y
METO]I1 TIOCTAHOBKH Ta




BUPIIICHHS 33]1a4 CHCTEMHOTO
aHaji3y B yMOBax
HEBH3HAYEHOCTI IiJIEH,
30BHIIIHIX YMOB Ta
KOH(TIKTIB.

PHS. Bonozitu cydacHumMu
METOJIaMH PO3pOOKH Iporpam
1 MpOorpaMHUX KOMILJICKCIB Ta
OPUHHATTS ONTUMAIBHUX
pillieHb MO0 CKIIaxy
IPOrpPaMHOTO 3a0e3MeYeHHS,
JITOPUTMIB TIPOLETYP i
oTieparii.

K3 2. 3xatHicTh 3aCTOCOBYBATH 3HAHHA y IPAKTUYHUX CUTYAI[isIX
K3 3. 3naTHicTh M1aHYBaTH 1 YIIPABJISATH YaCOM

K3 14. 3natHicTh OliHIOBaTH Ta 3a0e3MeuyBaTH SKiCTh
BHKOHYBaHHUX POOIT

K® 6. 3gatHicTh 10 KOMI ' IOTEPHOT peatizalii MaTeMaTHYHUX
MOjIeTIell peallbHUX CUCTEM 1 POLIECiB; IPOEKTYBaTH,
3aCTOCOBYBATH 1 CYNPOBOKYBATH IPOTPaMHi 3aCO0H
MOJICITFOBAHHSI, PUHHATTS PillIeHb, ONTUMI3aIli1, 00pOOKH
iH(popMallii, IHTETeKTYaIbHOTO aHAITi3Y TaHUX

K® 8. 3partHicte opra”izoByBaTH poOOTYy 3 aHami3y Ta
MPOEKTYBAaHHS CKJIQAHUX CHUCTEM, CTBOPEHHS BIAMOBITHUX
iH(opMaIIHHUX TEXHOJIOTIH Ta MPOrpaMHOTro 3a0e3MeUeHHS

PH9. Bmitu cTBOproBaTi
e(eKTHUBHI aJTOPUTMU JJIsI
00YHCITIOBAILHUX 3a/1a4
CHCTEMHOT'0 aHaJIi3y Ta
CUCTEM MiATPUMKH MPUHHATTS
pillieHs.

K® §&. 3pmatHicTh OpraHizoByBaTH poOOTy 3 aHamly Ta
NPOCKTYBaHHS CKJIAJHUX CHCTEM, CTBOPECHHS BiJIOBIIHUX
iH(pOpMaLifHUX TEXHOJIOTIH Ta MPOrpaMHOTo 3a0e3MeUeHHS

PH 10. 3natu apxitextypy
Cy4aCHHUX OOUYHCITIOBAIIBHUX
CHCTEM 1 KOMII ' FOTEPHUX
MEpPEK.

K® §&. 3pmatHicTh OpraHizoByBaTd poOOTy 3 aHamly Ta
IPOEKTYBAaHHS CKJIQAHUX CUCTEM, CTBOPEHHS BIANOBIAHUX
1H(pOpMaLIHHNX TEXHOJIOTI! Ta MPOTrPaMHOI0 3a0€e3MEeUEeHHS

PH 13. IlpoekryBaru,
peanizoByBaTu, TECTyBaTH,
BIIPOBA)KYBaTH,
CYIIPOBOKYBaTH,
eKCIUTyaTyBaTu MpOrpaMHi
3aco0u poOOTH 3 JAaHUMH 1
3HaHHSAMH B KOMII FOTEPHUX
CHUCTEMax 1 Mepexax

K3 2. 3xatHicTh 3acTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLlIsAX
K3 4. 3nanHs Ta po3yMiHHS IPEAMETHOT 001aCTl Ta PpO3yMIHHSA
npodeciifHol AisIbHOCTI

K3 5. 3naTHICTh CHJIKYBaTUCS A€PKaBHOIO MOBOIO YCHO 1
MUCHMOBO

K3 6. 3naTHiCTh CHUIKYBaTUCS 1HO3EMHOIO MOBOIO

K3 15. 3naTHicTh peanizyBaTH cBOi IpaBa i 000B’SI3KH SIK YJeHa
CYCIIUJIBCTBA, YCBIIOMJTIOBATH IIIHHOCTI TPOMA/ISTHCHKOTO
(BUIBHOTO JIEMOKPATUYHOT'0) CYCH1IbCTBA Ta HEOOXITHICTh HOTO
CTaJIOr0 PO3BHUTKY, BEPXOBEHCTBA MPaBa, MpaB 1 CBOOO,T JIOUHU 1
rpoMajsiHUHA B YKpaiHi

K® 1. 3naTHicTh BUKOPUCTOBYBATH CUCTEMHHI aHAJI3 K CydacHY
MDKIUCIUILTIHAPHY METOO0JIOTI10, 1110 0a3y€eThCsl Ha MPUKIIAJIHUX
MaTeMaTHYHUX METO/aX Ta Cy4aCHUX 1HPOpMaIIITHIX
TEXHOJIOTISIX 1 OpIEHTOBaHA Ha BUPIIIEHHS 3a/1a4 aHAIII3Y 1
CUHTE3Y TEXHIYHUX, EKOHOMIYHUX, COIIaIbHUX, CKOJIOTT1YHUX Ta
HIINX CKJIQJHUX CUCTEM

K® 7. 3natHicTh BUKOPUCTOBYBATH CydacH1 iH(opmMaliiHi
TEXHOJIOTI1 17151 KOMII FOTEPHO1 peastizallii MaTeMaTHYHUX
MoOJIeJIel Ta TPOTHO3YBAHHS TIOBEIIHKH KOHKPETHUX CUCTEM a
came: 00’ €KTHO-OpI€EHTOBAHUH MiJXi/] PH MPOEKTYBAHH1
CKJIQJIHUX CHCTEM Pi3HOI MPUPOIH, IPUKIAIHI MaTEMaTUYH1
MaKeTH, 3aCTOCYBaHHs 0a3 JaHUX 1 3HaHb
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PH 15. Po3ymitn ykpaiHChKy
Ta 1IHO3eMHY MOBH Ha PiBHi,
JIOCTaTHHOMY JIJII 0OpOOKH
¢baxoBux iHpopMamiiHo-
JTepaTypHUX JDKEped,
npodeciiiHOTO YCHOTO i
MUCHMOBOTO CITIIKYBaHHSI,
HAIMMCaHHS TEKCTIB 3a
(haxoBOK TEMATUKOIO.

K® 6. 3nmatHicTh A0 KOMITIOTEPHOI peamizallii MaTeMaTHYHUX
MOJieNiell  peaJbHMX CHCTeM 1 TMPOLECiB; MPOEKTYBaTH,
3aCTOCOBYBaTM 1  CYNpPOBO/DKYBaTH  MpPOTrpamMHi  3acoOm
MOJIC/IIOBAHHS, NPUHHATTA pillleHb, ONTHMi3alii, 00pOOKH
iH(opMarrii, IHTeIEKTYaIbHOTO aHAITI3Y JaHUX

K® §&. 3pmatHicTh oOpranizoByBaTd poOOTy 3 aHamly Ta
MPOEKTYBaHHS CKJIQJHUX CHUCTEM, CTBOPCHHS BIAMOBIIHUX
iH(pOpMaLiHUX TEXHOJIOTIH Ta MPOrpaMHOTo 3a0e3MeUeHHS

PH19. IIpoexryBaTu Ta
BIPOBAKyBATH CUCTEMH
€JIEKTPOHHOI KOMepIlii,
3aCTOCOBYBATH Cy4YacHi
anroput™u Ta meroau Data
Science, Oi3HEeC-aHAIITUKH Ta
AHATITUKY PUHKIB JUJIS
OOTIpYHTYBaHHS Ta
IMABUILEHHS IKOCTI
YIPaBIiHCHKUX

piteHb B Oi3HEC-SKOHOMIIT],
nodynosu DDDM cucrem

K® 13. 3parHicTh BHKOPHCTOBYBAaTH Cy4YacHi TEXHOJOTI B
cUCTeMaX eJIeKTPOHHOI KOMepiii, 3IIHCHIOBAaTH YIpaBIiHHS
MPOeKTaMH, 30KpeMa, B raimysi Data Science, Oi3Hec-aHATITHKY Ta
AQHAJITUKA PUHKIB, SKi 3aCHOBaHI Ha 0OpOOIll BEIMKHX MAaCHBIB
nanux, mooygoBu DDDM cucrem mig moTpebu  GizHec-
cepeioBuIIa

IMPOI'PAMA HABYAJIBHOI JUCLHUILITHA

3MicT HABYAJBHOI JTUCIUILIIHHA

3micToBuii MoayJsb 1. Ilapagurmu nporpamyBanns Ha Python

Tema 1. EBosionisi mapaaurm nporpaMmyBaHHA

1.1. BudHayeHHs TepMiHIB Ta Ba:KJIMBICTh PO3YMiHHS €BOJIOLII apagurmM
NporpaMmyBaHHSI.

Beryn 1o KiIOYOBMX MOHSATH, TAKUMX SK 'MapaaurMma OporpaMyBaHHsS' Ta
OOTPYHTYBaHHSI aKTyaJIbHOCTI BUBUEHHS IXHBOI €BOJIIOIIT JJI Cy4aCHUX PO3POOHMUKIB.

1.2. IIpouenypHe nporpamyBaHHs: OCHOBH Ta CTPYKTYpPH.

Po3risig ocHOB mpolieTypHOTO MpOorpaMyBaHHs, BaXKJIUBICTh CTPYKTYPOBAHOCTI
Ta BUKOPHUCTAHHS MIANPOTpam JjIsi CTBOPEHHS YNTA0EIBHOTO KOAYy. AHai3 BIUIMBY
11€1 MapaJIuTMU Ha PO3BUTOK MPOrPaMyBaHHS.

1.3. O0'exTHO-OpicHTOBaHE MporpamyBaHHsi: [IpyHIMIM Ta NpaKTHKA.

Heraneuuit  ormsan ocHoB OOII, 3ocepemxennii Ha o0'ekTax, Kiacax,
CMaJKyBaHHI Ta 1HIIMX KJIOYOBHX KoHIUemNmisX. Posrmsaa BmmmBy OOIl Ha nusaiin
IPOTPaMHOI0 3a0e3MEYCHHS.

1.4. ®ynkuionaabHe nporpamyBanHs: Ilixxoau Ta nepeBaru.

BuBuenns izei GyHKIIIOHATFHOTO MPOTpaMyBaHHs1, 0a30BUX MPUHITUIIIB Ta HOTO
nepesar. AHalli3 BIUIMBY Ha MIIXOH 10 pO3POOKHU Ta CTPYKTYPY KOAY.

1.5. Cyuacni TenaeHumii Ta mnepcnekruBu: Bix mapaseabHoro
NMPOrpaMmyBaHHS J10 Be0-po3poOKH.



Po3risin cyyacHHMX HampsIMKIB y TporpamMyBaHHI, TakKUX SIK IapajelibHe
mporpaMmyBaHHsl Ta BeO-po3poOka. Ormsig TeHIEHIIH Ta MEPCIEeKTHB PO3BUTKY B
Cy4aCHOMY MpPOTpaMyBaHHI.

Tema 2. [IpoueaypHe nporpaMyBaHHAl Ta CTPYKTYPH TaHUX

2.1. Beryn no Python Ta 0cHOB mponeaAypHOro NporpaMmyBaHHS.

Beenennss m10 wmoBu mporpamyBaHHsS Python Ta OCHOBHUX KOHIEMIiH
MIPOIIETYPHOTO MPOTpaMyBaHHs, BKIIFOYAI04YH (PYHKITIT, 3SMIHHI Ta KEPYBaHHS TOTOKOM
BUKOHAHHS.

2.2. Crpykrypu nanux y Python: Cnimcku Ta Koprexi.

Posrisa BOygoBaHux cTpykTyp nanux y Python, 30kpeMa crimckiB Ta KOpTEXKiB.
Ocaira 110710 IXHLOTO BUKOPUCTAHHS T4 OCHOBHUX OTIE€paIlii.

2.3. PoOora 3 psiakamMu Ta cioBHUKamu B Python.

BuuenHs poOotu 3 psiakamu Ta cioBHUKaMu B Python, Bkirouaroun oneparii,
METOJIY Ta BaXJIMBI KOHIIEMIIIT 111 €(peKTUBHOI 0OPOOKH TEKCTOBUX Ta aCOLIATUBHUX
JAHUX.

2.4. BBegennss no ¢yskuiii y Python Ta ix poas y mnpouexypHomy
NPorpaMyBaHHi.

Ornsan koHuenuid ¢pyskui y Python, ix cTBopeHHs, napamMeTpu Ta NOBEPHEHHS
3HAYE€Hb, & TAKOXK IX POJIb y CTPYKTYpax MPOLETYPHOIO MTPOrpaMyBaHHS.

2.5. Ilpouenypne mporpamyBanHsi B Python: Ilpukiaam ta npakrudHi
3aBAaHHS.

3acTocyBaHHA HaOYTHUX 3HAHb 4Yepe3 PO3B'S3aHHS MPAKTHUYHUX 3aBJaHb Ta
aHaI3 MPUKJIAAIB pealtizallii mpoleypHoro mporpaMmyBadss B Python.

Tema 3. Kosiekuii Python

3.1. BBeaeHHs B KoseKLil Ta 0a30Bi CTPYKTYPH IaHHX.

Ornan NnoHATh KOJNEKIId Ta 0a30BUX CTPYKTyp Aanux y Python, Takux sk
CIIUCKHU, KOPTEX1, MHOXKHHU Ta CJIIOBHUKW. BU3HAaue€HHS IXHBOTO MPHU3HAYCHHS Ta
OCHOBHUX BIIACTUBOCTEM.

3.2. PoGora 3i cnuckamu Ta koprexkamu B Python: Onepauii Ta meToau.

JleTanbHuil po3riIsij] CIUCKIB Ta KOPTEXKIB, BKIIOYAIOUM OMepallii, 1HIeKcallio,
3pi34 Ta KOPUCHI METOU Jis epeKTUBHOT 00poOKHU mochioBHOCTeN B Python.

3.3. Muo:xxunu B Python Ta ixHe BUKOPHCTaHHA.

BuB4eHHST MHOXXHH SIK YHIKQJIBHUX Ta HEYIOPSIKOBAaHUX KOJIEKIH y Python.
Po3srmsan onepartiif Ta 0cOOMBOCTEH MHOXKHUH ISl PI3HOMAHITHUX 3aB/IaHb.

3.4. Chrosuuku B Python: Po6ora 3 aconiaTuBHUMM JaHWUMH.

AHami3 CJIOBHHKIB SIK KJIIOY-3HAYCHHS Tap g 30epiraHHs Ta poOoTH 3
acomiaTUBHUMHU JaHuMu. OTJsi METOJIIB Ta omeparlii s e(eKTUBHOT MaHIMyIsIii
CJIOBHHKAMH.

3.5. IlopiBHsiHHA Ta BHOiIp onTUMadbHUX KoJekniii: Kpurepii Ta
NPUKJIAIN.

Posrnsan kputepiiB BUOOPY KOJIGKIIA B 3aJ€KHOCTI BIJ TUIY 3aBllaHb Ta
ONTUMAJILHOTO BUKOPHUCTAHHS KOXXHOI CTPYKTYpH AaHuX. [IpakTudHi mopaau momao
BUOOPY KOJIEKIIN B PI3HUX CLEHAPISX.



Tema 4. PexypcuBHi pyHKIiL

4.1. OcHoBH pekypcii: BusHaueHHs1 Ta 02a30Bi KOHIENLil.

BBeneHHs1 y KOHLEMIIIO PeKypcii, MOSICHEHHA BU3HAUY€HHS Ta 0a30BUX 1/EH.
AHani3 peKypCUBHUX BUKIIMKIB Ta iX BaXKJIUBICTh B IPOTpaMyBaHHI.

4.2. Crpykrypa pexkypcuBHux (QpyHkuii B Python: Bukiuk Tta 0asoBwmii
BHUIIA/IOK.

Posrnsan cTpykTypu pekypcuBHuX (yHkuii y Python, Bkmouaroum BUKIHK
dbyHKIIT Ta BU3HaYeHHs1 0a30Boro BUNaaKy. [losicHeHHs MexaHI3My poOOTH peKypcii
Ha NPUKJIAAaX.

4.3. Illpuxkaaam pekypcuBHUX QpyHKuiii: @akropiaa ta ynciaa PidoHayyi.

JleTanbHuil po3riis] KOHKPETHUX MPUKIAAIB PEKYPCUBHUX (YHKIIN, TAKUX SIK
obuunciieHHs gakropiany Ta yucena ®idoHauyi. AHaNI3 iIXHBOT'O KOy Ta BUKJIHUKIB.

4.4. Pexypcis Ta podora 3i cnuckamu: [lomyk ta Mmoaugikaumis.

BuBYEeHHSI BUKOPHCTaHHS pEKypcli A MOIIyKy Ta MoAudiKalli CIUCKIB B
Python. Po3rusin npukinagiB peKypCUBHOTO OOXOKEHHS CITUCKIB.

4.5. OnTumizanis Ta oOMe:keHHs pekypcii: Memoizanis Ta randuHa
BHUKJINKIB.

Po3risg MeToaiB onTuMizallii peKypcii, TaKMX SK MEMOi3allis i1 YHUKHEHHS
3aiiBux oOunciaeHb. OOroBopeHHsT OOMEXEHb Ta TIIMOMHHM BHUKJIHMKIB PEKYPCHBHUX
byHKIIIH.

Tema 5. @yHkuioHaJIbHE NPOrpaMyBaHHSA

5.1. OcHOBHi  NpUHUMIH (pyHKUIOHAIBLHOIO  NPOrpaMyBaHHA:
ImyTadeabHicTh Ta BULLI NOPAAKOBI PYHKIIIL.

Po3risi kir04oBUX MPUHIMIIB (PYHKI[IOHAIBHOTO MPOTpaMyBaHHS, TaKUX SK
IMyTaOeNbHICTh JJAHUX T4 BUKOPUCTAHHS BUIIMX MOPAIKOBUX (QYHKIIIH. AHATI3 TXHBOT
POJIl y CTBOPEHHI YUCTOTO Ta ePeKTUBHOTO KOy B Python.

5.2. JIam0pa-gpyHkuii Ta GyHKuii BUIIUX NOpsAKiB: BuUKopHcTaHHA B
Python.

BuBuenHs nsimM01a-(pyHKI[1H Ta iIXHBOTO BUKOPUCTAHHS, a TAKOXK aHaMi3 (PyHKI[II
BUILMX MOPSAJIKIB, TAKUX K map, filter Ta reduce. JleMoHCcTpallist iXHBOr0 3aCTOCYBaHHS
B PI3HUX CLEHAPIfX.

5.3. Pexypcisi Ta HesiBHA peKypcisi B QyHKIiIOHAJIbHOMY CTHJII.

Po3risin BUKOpHUCTaHHS peKypcli Ta HESBHOI peKypcii B (DYHKIIOHATILHOMY
nporpamyBaHHI. AHaII3 TPHUKJIAI1B Ta MOPIBHSIHHS 3 IHITUMU T AX0daMHU.

5.4. ®yHKuiOHANBHI CTPYKTYPH AaHuX: CNIMCKH, BII0OpaKeHHA Ta iHLIi.

JetanbHuit ornan (QyHKIIOHATBHUX CTPYKTYp JaHUX, TaKuX K iMyTaOelbHI
CIOUCKM Ta BimoOpaxeHHs. Po3risg iXHBOTO BUKOPHUCTAHHS Ta TIepeBar B
(YHKITIOHaJIbHOMY CTHJII.

5.5. Monanu Ta ix poJib y GyHKUIioOHAIbHOMY nporpamysaHHi B Python.

BuBYeHHs KOHIENIi MOHA/A Ta IXHOTO BUKOPUCTAHHS y (PYHKIIOHAIBHOMY
nporpamyBaHHi B Python. Po3rsig posii MoHaa y poGoTi 13 CTOPOHHIMU €eKTaMu Ta
30epexeHH1 IMyTabenbHOCTI.

Tema 6. /IlekopaTopu Ta 3aMUKAHHS

6.1. OcHoBM 3aMHUKaHb: BU3HAYEHHS TAa NPUKJIAAH BUKOPUCTAHHS.
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BBegeHHss y KOHLEMIIO 3aMHKaHb, I1XHS pojb Yy (YHKIIOHAIBHOMY
porpaMyBaHHI Ta MPHUKJIAId BUKOPUCTAHHS 1Ji 30€peKEeHHs CTaHy Ta 1HKATCYJIAII.

6.2. @yHkuii BUIIKX NOPSAKIB Ta 3aMmuKaHHs: [ToeaHAHHS KOHIEMILi.

Posrnsan ¢yHKIiA BUIIMX TOPSAOKIB Ta iXHBOTO BIUIMBY Ha 3aMUKaHHS.
JleTanpHUI aHaN3 BUKOPUCTAaHHS 3aMHUKaHb B TOEIHAHHI 3 (YHKIISIMH BHUIIUX
MOPS/IKIB.

6.3. OcHOBM 1exopaTopiB: BusHaYeHHS TA CHHTAKCHC.

Ornsan KOHUENIli AeKopaTopiB, iX poib y MiABUIICHHI (PYHKI[IOHAIBHOCTI Ta
3pydyHHil cuHTakcuc. [10sSICHEHHS TOTO, SIK JEKOPAaTOpH MOXHA 3aCTOCOBYBATH [0
byHKIIIH.

6.4. CTBopeHHs1 Ta BUKOpHUCTaHHA JaexopatopiB B Python: Ilpaxkruuni
ACIEeKTH.

[TpakTHyuHI NpPUKIAgU CTBOPEHHS Ta BUKOPUCTAHHA JekoparopiB y Python.
AHani3 3acTocyBaHHs JIJ1s1 3a0€3M€UYEHHS JIOTYBAaHHS, KEIIIyBaHHS Ta IHIIUX 3aBJIaHb.

6.5. 3acrocyBanHsi 3aMHKaHb Yy JAekoparopax: [I'Hyukictb Ta
PO3LIUPIOBAHICTD.

Po3risin MOKIMBOCTEM 3acCTOCYBaHHS 3aMHKaHb y CTBOPEHHI THYYKUX Ta
PO3IIMPIOBAHUX JICKOPATOPIB. AHAJII3 MATEPHIB Ta CTPATET1 BUKOPUCTAHHS 3aMUKaHb
y I€KOpaTopax.

3micToBuit  Moayab 2. (OO0’€KTHO-OpPi€HTOBaHe Ta  AaCHHXPOHHE
NporpamMyBaHHA

Tema 7. O0’€KTHO-0pPi€HTOBaHE MPOrpaMyBaHHS

7.1. OcHoBHi mousTTss OOIIL: Kitacu Ta 00'exTH.

BusHnaueHHST OCHOBHUX TEPMIHIB 00'€KTHO-OpPIEHTOBAHOTO IpOTrpamMyBaHHS,
TaKUX SIK KJach Ta 00'€eKTH. AHaI3 CTPYKTypH KJacy Ta WOTO poJii y CTBOPEHHI
00'€KTIB.

7.2. Inkancyasiuis Ta HachainyBanus: [lpuauunmu ta npukiaaau B Python.

Po3risia iHKancyndimii Sk NpUHIUITY 00'€KTHO-OPIEHTOBAHOTO MPOrpaMyBAaHHS
Ta HACJIIIyBaHHA SIK ME€XaHI3MY BIJTHOBJIEHHS Ta PO3IIMPEHHS KiaciB. JleMoHcTpalis
iXHPOTO BUKOPUCTaHHS B MOBI nporpamyBanHs Python.

7.3. lHoaimopdi3m Ta nepeBaHTaKeHHs onepatopis B Python.

BuBuenHs koHuemnuii noaiMopdizMy Ta ioro BapiaHTiB y Python, Takux sk
MepeBaHTaXEeHHs onepaTopiB Ta QyHKUINA. [losgcHEeHHs, K L€ crpusie 3pyYHOCTI Ta
9UTaOEIBHOCTI KOTY.

7.4. lekoparopu Ta metakjaacu: Po3mmpenns mo:xkauocreir OOIL.

Po3rnsn 3acTocyBaHHS JIEKOpaTOpiB Ta MeETakKJaciB s PO3IIUPEHHS
MOXJIUBOCTEH 00'€KTHO-OpIEHTOBaHOTO TporpamyBaHHs B Python. IlpakTuuni
MPUKIIAM BUKOPUCTAHHS JJIsi CTBOPEHHS IMHAMIYHUX Ta THYYKHX KJIAcCiB.

7.5. ll1a0/10HM IPOEKTYBAHHS Ta iXHE BUKOpHcTaHHA B Python.

BBeaenHs 10 mabiioHIB MPOEKTYBAHHA Ta iXHbOI'O BUKOPUCTAHHS B pO3poOiIi
nporpam Ha MoBi Python. Anaii3 nonyssipHUX AOJIOHIB Ta iX MPUKIAAN B PEaAIbHUX
CIIEHAapISIX.

Tema 8. IlepeBanTaxkeHHs OnepaToOpPiB

8.1. OcHOBM nepeBaHTAKEHHS OonepaTopiB: BusHayeHHsI Ta HEOOXIIHICTb.
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Po3risa OCHOBHUX MOHSTH MEpeBaHTaXXEHHs onepatopiB B Python, mosicHeHHs,
YoMy 1€ B@XKJIUBO JJII CTBOPEHHS 3pYyYHOTO Ta €(PEKTHBHOTO KOAY. AHami3 poii
MEePEeBaHTAXKEHUX OMepaTopiB y poOOTi 3 00'eKTaMu.

8.2. IlepeBanTa:xkeHHs1 apuPMeTHIHUX ONEPATOPIB: +, -, *, / Ta iHIIL.

JleTanpHu# OTJIA[ TMEpPEeBAaHTAXXCHHA apU(PMETHYHUX ONEpaTopiB, TAKUX SK
J0JaBaHHs, BIIHIMaHHS, MHOXEHHs Ta JijeHHs. [losicHeHHS mporecy BU3HAYEHHS
MOBEIHKH IIUX ONEPATOPIB JIJIs1 KOPUCTYBAIIBKUX 00'€KTIB.

8.3. IlepeBaHTa:KeHHS MOPiBHAHHS TA JIOTIYHUX ONepaTopiB: <, >, ==, and,
oriT.m.

Po3risg nmepeBaHTa)KeHHsI OMEpPATOPIB MOPIBHSHHS Ta JIOTTYHUX OIEPATOPIB.
[losicHeHHs, sk 3a0€3MEYUTH KOPEKTHE IMOPIBHSHHS Ta BU3HAYEHHS YMOB s
KOPHUCTYBAI[bKUX KJIACIB.

8.4. IlpaBusia nepeBaHTaKeHHs iHAeKcanil Ta 3pi3iB: [ | Ta [:].

BuBYeHHs NEpEeBaHTAKEHHsSI  ONEpaTopiB  IHAEKcalii Ta 3pi3iB Ui
KOpUCTYBaIlbKUX 00'ekTiB. [losicHEHHs, $K CTBOprOBaTH OO0'€KTH, fAKI MOXHA
1HJIEKCYBaTHU Ta 3p13aTH.

8.5. CTBOpeHHs BJIACHMX MepeBaHTAakeHUX omeparopiB: IlpuHumnm ta
NPaKTHKA.

Ornsa MOXJIMBOCTEM CTBOPEHHS BJIACHUX MEPEBAHTAXKEHUX OINEpaTopiB B
Python. [IpakTruHi nopaau o0 BUKOPUCTAHHS LIBOIO MEXAHI3MY JJI HOKPAILIEHHS
YUTa0EILHOCTI Ta JIOTIKH KOJTY.

Tema 9. O0po0ka BUHATKOBUX CUTYaLil

9.1.BBeneHHst B 00poOKY BUHATKOBHUX cuTyauiii: [IoHATTA Ta 3HAYCHHS.

BusnaueHHs1 OCHOBHHMX TE€PMiHIB Ta KOHIICTIIIH 0OPOOKH BUHATKOBUX CUTYaIlli
B Python, mosicHeHHs1, YoMy 11€ BaXKJIMBO /7151 3a0€3MeYeHHS HAAIIHOCTI MPOTPaMHOTO
3abe3nedeHHs. Po3risia posi BUHATKIB y BUSIBJIEHHI Ta 00pOOITl TOMUIIOK.

9.2. BOynoBaHi BUHATKHM Ta iXxHe BUKopucTanHs: [Ipukiaaam Ta cueHapii.

JeranbHuil ornsig BOyqoBaHUX BUHATKIB y Python, ixHIX XapakTepuctuk Ta
MPaKTUYHE BHUKOPHUCTAHHS B NPOrpaMyBaHHI. AHamI3 CIEHapiiB, 1€ BHUHATKUA €
KOPUCHHUMU JJ1s1 BUSIBIICHHS Ta 00OpOOKH MOMUJIOK.

9.3. biiokm try-except Ta iXHE BAKOPUCTAHHSA: 3aXMCT BiJl IOMUWIOK.

Po3risia koHCTpyKIIii OJ10KIB try Ta except 1yist 0OpoOKM BUHSITKOBUX CUTYaIllid
B Python. IlosicHeHHs, 5K 32 JOMOMOTOI0 ITUX OJOKIB MOXHA 3a0€3MEYUTH THYUKY Ta
KOHTPOJIbOBAHY B3a€EMO/III0 3 TIOMUJIKAMH.

9.4. Kiurouosi cioBa else ta finally: /logarkoBi Mo:kiauBocTi 00poOKHM
BUHATKOBUX CUTYAIIil.

BuB4eHHS BUKOPUCTaHHS KIIFOUOBOTO CJIOBa else aiiss BU3HAUEHHS KOy, KU
BUKOHYETHCSI TIPH BIJICYTHOCTI BUHATKIB, Ta KJIOYOBOTO ciioBa finally mist xkomy, mo
rapaHTOBAaHO BUKOHYETHCS HABITh IMICIISI BAHUKHEHHS BUHATKY. [losicHeHHS iX poui Ta
MOYJIMBOCTEMN.

9.5. CtBOpeHHs Ta BJIacHI BUHATKU: KepyBaHHS BJJaCHUMU BUHATKOBUMM
CUTYyallisIMH.

Orsim  mporecy CTBOPEHHS BIIACHUX BHUHSATKOBUX KJaciB  JijIsi  OUIBII
€(EeKTUBHOTO Ta KOHTPOJIbOBAHOTO YMPAaBIIHHS BUHATKaMU. [IpakTuuHl mpukianu
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BUKOPHUCTAHHSI BJIACHUX BUHATKIB JUIsl MOKPAILUEHHS CTPYKTypU KOAY Ta Iepeaayl
KOPHCHO1 1HhOopMaIlii PO TOMUIIKH.

Tema 10. AcCHHXpPOHHE IPOrpaMyBaHHS

10.1.BBeneHHs B aCHHXpOHHE porpamyBaHHs: 1 [oHATTS Ta nmepesaru.

Po3rnisn OCHOBHHMX TEpPMiHIB Ta KOHIEMIIM aCHHXPOHHOTO MPOTpaMyBaHHS B
Python, BkiTtouaroun KopyTHHH, 3aj1a4i Ta 1HII1 eneMeHTd. [losicHeHHs mepeBar Takoro
MiX0/Ay, 30KpeMa MOKpaleHHs] e(peKTUBHOCTI BUKOPUCTAHHS PeCypCiB Ta 3AaTHICTD
710 MapaJiesIbHOi 00pOOKH 3a/1a4.

10.2. KopyTHHH Ta KJIIO4O0BI cj0Ba async Ta await: OCHOBH aCHHXPOHHOI0
KOZY.

JleTanbHuM OrJIsA] KOPYTHH, a TAKOXK BBEICHHS KJIIOYOBHX CJIIB async Ta await y
Python nns BU3HaueHHS acCHHXPOHHUX (PYHKLIN Ta iXHOro BUKIMUKY. [losicHEeHHS, K
Il IHCTPYMEHTH J03BOJISIIOTH CTBOPIOBATH €(DEKTUBHUI aCHHXPOHHHUM KOJI.

10.3. Moayab asyncio Ta iforo ¢pynkuionaa: IlnanyBaHHsI Ta BUKOHAHHS
3aB/aHb.

BuBueHHs MOyl asyncio SIK OCHOBHOTO 1HCTpyMEHTa Ui peaiizaiii
ACUHXPOHHOTO mporpamyBaHHs B Python. AHami3 ioro (yHKIloOHATy, BKIIOYAIOUU
TUTAaHYBaHHS Ta BAKOHAHHS aCHHXPOHHHX 3a]1a4.

10.4. OOpoOka acHMHXpPOHHMX BHHATKIB Ta mnoaii: 3ale3nmeyeHHs
cTa0iILHOCTI.

Posrisin MetoniB 0OpoOKH BUHATKIB Ta MOJIM B aCHHXPOHHOMY KOJI1, 30KpeMa
BUKOPHUCTAaHHSI KOHCTPYKLIN try-except /uii KOPEKTHOI B3a€MOIl 3 aCUHXPOHHUMU
(GYHKIISIMU Ta BUHSITKAMH.

10.5. AcunxpoHHi 0i0/ioTeKHM Ta nmaTepHu: BUKOPUCTAHHS y peabHUX
MpOEeKTAaXx.

BuB4eHHs MOMyJSIpHUX ACMHXPOHHUX O10710TEK Ta MATEpHIB AJIA peanizaiii
ACMHXPOHHOTO TMpOrpaMyBaHHS B peambHUX TMpoekTax. I[IpakTWyHi mTpHUKIaIN
BUKOPHUCTAHHS Ta NOPaAH 010 €(EKTUBHOTO pO3pO0JIEHHS aCHHXPOHHUX JTOAATKIB B
Python.

[Tepenik mabopaTOpHUX 3aHSITH 32 HABUAJILHOIO TUCIUILIIHOK HABEICHO B Ta0I. 2.

Ta6muns 2
ITepenik 1abopaTOpHUX 3aHATH
Temu 3micT
Tema 1. JIaGopatopna poOoTa "IcTopist Ta pO3BUTOK Mapagurm
nporpamyBaHHA"

o BHBUCHHS Ta MOPIBHSHHS OCHOBHUX MapajJiirM MpOoTrpaMyBaHHSI.
_ Anauni3 icTopii eBOIOIiT MOB MPOrpaMyBaHHs Ta IXHIX BIUIMBIB.
Tema 2. JIaGopaTopna po6ota "OcHOBH MPOLEAYPHOTO MPOTrpaMyBaHHS B
Python™

. Po3pobxa mporpam 3 BUKOPUCTAHHSIM TPOIIETyPHOTO IMiTXOIY.
. PoGorta 3i CTPYKTYpamH JIAHUX Ta iX BUKOPUCTaHHS B
IPOIETYPHOMY KOHTEKCTI.

Tema 3. JlabopaTtopna po6ota "Pobota 3 konekuisimu y Python"

. Bukopucranus BOyZOBaHUX KOJEKIIH s pO3B'sI3aHHS 3a7a4.

_ Peanizaris BmacHUX KJIaciB Ta CTPYKTYp JaHHX.
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Tema 4.

JlabopaTtopna pob6ota "PexypcuHi ¢pyHkiii B Python"
. CTBOpEHHSI Ta ONTUMI3aIlis PEKYPCUBHUX (YHKITIH.
_ Bupinienns 3aBianb, 0 BUMararoTh BAKOPUCTAHHS PEKYPCii.

Tewma 5.

JlabopaTopna poboTa "BrnpoBamkeHHs QyHKITIOHATEHOTO
nporpamyBanHs B Python"

Peanizauis pyHkuioHaneHux KOHCTpYKUiK y Python.
o Po6ora 3 Bumum nopsakom ¢pyHKUINA Ta 00poOKa CIIMCKOBHUX
JAaHUX.

Tema 6.

JlabopaTopna pobota "3acTocyBaHHS IEKOPATOPIB Ta 3aMUKaHB"
CTBOpEHHS Ta BUKOPUCTAHHS JEKOPATOPIB 7151 MoaAnDiKarii
YHKII1OHAJTBHOCTI.

_Po0OoTa 3 3aMukaHHsIMU 17151 30€piraHHs CTaHy.

Tema 7.

JlabopaTopna po6ota "Po3pobka 06’ €KTHO-OPIEHTOBAHUX MPOTpaM B
Python"

. CtBopeHHs KiaciB Ta 00'exTiB y Python.

.Peani:;auiﬂ ocHoBHUX npuHuumnis OOII: iHKancynAmis,
CHaJAKyBaHHS, MOJIIMOPPI3M.

Tema 8.

JlabopaTopna poborta "IlepezaBanTaxeHHs onepaTopis B Python"
. BripoBakeHHS repeBaHTaXCHHS ONepaTopiB IS
KOPHCTYBAIlbKUX KJIACIB.

_Poborta 3 pi3HUMH THITAMH OTIEPATOPIB.

Tema 9.

JlabopaTopna pob6ota "O6poOka BUHATKOBUX cUTYyairiii B Python"
.BI/IKOPI/ICTaHHSI omokiB try, except, else ta finally.
_ Peanizariiss BmacHUX BUHATKOBHUX CUTYaIlil Ta ix oOpoOKa.

Tema 10.

Jlaboparopua poOoTa "AcuHXpoHHE nporpamyBaHHs B Python"

. CTBOpeHHS] aCHHXPOHHMX (YHKIINA Ta KOPYTHH.

. Buxopucranus 616110TeKH asyncio JJisi opraHizailii aCHHXPOHHUX
3ajau.

[Tepenik camocTiiiHOT poOOTH 32 HABYAJIBLHOIO JUCITUILIIHOKO HABEJACHO B Ta0II. 3.

Tabmuus 3
[Tepenik caMocTiitHOT po6OTH

Temu 3mict

Tema 1. [TpoBectu aHani3 icTOpii Ta €BOMIOLIT O/IHIET 3 Tapaurm
MporpaMyBaHHS (HarpuKiaa, 00'€eKTHO-OPIEHTOBAHOI) Ta MiATOTYBaTH
KOPOTKHH OTJIAL.

Tewma 2. CrBOpHUTH ITpOrpamy, BUKOPUCTOBYIOUHM ITPOLIETYPHUI CTHIIb
porpamMmyBaHHs Ta BOy/10BaHi CTPYKTYpH JaHHX.

Tewma 3. PeanizyBatu aaroputM, BUKOPUCTOBYIOUHU Pi3HI BOYJOBaH1 KOJEKIIi{
Python, Ta nopiBHATH iXHIO €(EKTUBHICTb.

Tema 4. PeanizyBatu pekypCUBHI alTOPUTMH IS 337124, SIK1 JOITYCKAIOTh
PEKYPCUBHUMN MIXII.

Tewma 5. CTBOpHUTH MPOCTHI MPOTPAMHHN KOJI, BAKOPHUCTOBYIOYHN

(GyHKIIOHATBHUM MIAX1M, 11 BUPILISHHA 3ajiayl, Ky paHimie 0yio
BUPIIIEHO IMIEPATUBHUM CIIOCOOOM.
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Tema 6. CTBOpUTH BIACHUN AEKOPATOP JJIsl BUMIPIOBAaHHS Yacy BUKOHAHHS
GbyHKITIH.

Tema 7. Po3pobutu cuctemy KIiaciB Ajs MpeAMETHOI 00J1aCTi, BAKOPUCTOBYIOUH
npuniunu OOII (HacaiayBaHHs, IHKANCYIIAII0, MOTiMOp]i3Mm).

Tema 8. [IepeBaHnTaxuTH onepaTopu sl KOPUCTYBAILKOT'O KJIACy Ta
BUKOPHCTATH X y MIEBHUX CIIEHAPIsX.

Tema 9. PeanizyBaTtu Koz, sikuii 00po0JIsie BUHSATKU Ta IOBEPTAE KOPEKTHI
MOBiJJOMJICHHSI IPO TOMMJIKH.

Tema 10. PeainizyBaT acCHHXpOHHHIA KO JJIs1 BUPILICHHS 33/1a4i, iKa noTpedye
apaJieIbkHOr0 BUKOHAHHS 0araTboX Omepartii.

KinpkicTh roavH JEKIIHHUX 1 Ja00OpaTOpHUX 3aHATh Ta TOJMH CaMOCTIMHOI
pobOTH HaBeJeHO B poOoYOMY IUIaHI (TEXHOJIOTIYHIM KapTi) 3 HaBYaIbHOI
IUCIUILIIHHA.

METOAU HABYAHHAA

[lpu  BukimagaHHi  HaBYaiubHOI  guctuiUiiHg  “CydacHi  mapagurMu
IporpamMyBaHHs” JJIsl aKTHBI3allll HABYAJILHOTO IMPOLIECY MepeadaYeHO 3aCTOCYBaHHS
Cy4YacCHUX HaBYAJIbHUX TEXHOJIOTIH, TaKuX, SK: MPOOJEMHI JEKIli; MiHi-JIeKIIi;
Mpe3eHTalli, BAKOHAHHS 1HAUBIYaJbHUX TBOPYUX 3aBJIaHb.

[IpobGnemHa nexuist « BUKIIMKY Ta iepeBaru: ajantaiisi 10 Cy4acHUX Napagurm
IporpamMmyBaHHs» B TeMi | cripsiMOBaHa Ha PO3BUTOK JIOTTYHOT'O MUCJICHHS 3100yBayiB.
Kono nutanp TeMu 0oOMEXY€ThCS JABOMA-TphOMa KIFOYOBHMH MOMEHTaMH, yBara
3100yBayviB KOHIIEHTPYEThCS Ha MaTepiali, 0 HE 3HAWIIOB BITOOpaKEHHS B
MiPYYHUKAX, BUKOPUCTOBYETHCS JIOCBIJI 3aKOPJOHHUX HABYAIBHUX 3aKiIadiB 3
po3fadero 3700yBayaM Mija Yac JIEKIIM JPyKOBAaHOTO Marepialy Ta BHAUICHHSM
TOJIOBHMX BHCHOBKIB 3 IIHUTaHb, IO PO3TJAAalOThCA. [Ipw BHKIagaHHI JICKIIHHOTO
matepiay  3100yBadaM  MPOTOHYIOTbCS ~ TUTaHHA s CaMOCTIMHOTO
po3MipkoByBaHHs. [Ipu 1ibOMy JIEKTOp 3aJla€ 3allUTaHHA K1 CIIOHYKalOTh 3700yBaya
IIyKaTH Po3B’si3aHHS MpoOsiemMHoi cuTyamii. Taka cucrema mpumylrye 3100yBadiB
CKOHLEHTPYBATHCS 1 MOYaTH aKTUBHO MUCIUTH B MOIIYKaX MPaBUIbHOI BIATOBIIL.

Ha nouaTtky nmpoBeaeHHs MpoOaeMHOi JeKLii He0OX1HO YITKO c(HOPMYIIOBATH
npobJsieMy, SIKy HEOOXiJHO BHUpIIIUTH 3100yBauy. [lpu BUKIamaHHI JEKIIHHOTO
Marepially CJiiJl yHUKaTH NPsSMOi BIAMOBIA1 HAa TOCTABJICHI 3alTUTaHHSI, & BUCBITIIOBATH
MaTepian TaKUM YMHOM, 100 oTpuMaHy iH(popmallito 3100yBad Mir BAKOPUCTOBYBATH
pU po3B’A3aHHI TPOOIEMHU.

Mini-nekuist «MoHaau, kappipoBaHi (yHKIIi Ta 3aCTOCYBaHHS B pPealbHUX
MPOEKTax» B TeMi 5 mependavae BUKIAICHHS HAaBYAIBHOTO MaTepially 32 KOPOTKHMA
MPOMDKOK 4acy W XapaKTepU3yHOThCS 3HAYHOIO EMHICTIO, CKJIAIHICTIO JIOTIYHHUX
moOy/I0B, TOKa31B Ta y3arajibHeHb. MiHI-JIEKIIii TPOBOATHCS, SIK TPABUIIO, SIK YaCTHHA
3aHATTSA-NOCHIKeHHS. Ha mouaTky mnpoBeIeHHS MiHI-JIEKI[ii 3a BKa3aHOIO BHIIE
TEMOIO JIGKTOp aKIEHTye yBary 3400yBauyiB Ha HEOOXIIHOCTI NPEICTaBUTH
BUKJIAJICHU JEKUIAHUNA MaTepian y Tak 3BaHOMY CTPYKTYpHO-JoriyHoMy Burisiai. Ha
PO3IJISiT BUHOCSTHCS MUTAHHSA, sIKI 3a(DiKCOBaH1 y IJIaH1 JIEKIH, ane BUKIAJAI0ThCS
BOHU CTHCIIO. JIeKIliiiHe 3aHsTTS, IPOBEJIeHE Y TaKui crocid, molymkae y 3100yBaya
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aKTUBHICTh Ta yBary HpH CHOPUUHATTI Martepiajgy, a TakoX CHPSMOBYE Horo Ha
BUKOPHUCTAHHSA CUCTEMHOIO MiAXOAY MpHU BIATBOPEHHI 1HOpMAIlii, Ky BiH OJIep:KaB
BiJl BUKJIa/1a4a.

[IpesenTamii pe3ynbTaTiB BHKOHAHHA CaMOCTIMHOTO 3aBJaHHS OO
aCMHXpPOHHOTO TmporpamyBanHs B Python 3a Temoro 10 — me BucTynu mnepen
ayJIUTOPI€I0, 10 BUKOPUCTOBYIOTHCS ISl MPEIACTABICHHS 3BITY MPO BUKOHAHHS
1HIUBITyaTbHUX 3aBaaHb. OHIEIO 3 TO3UTUBHUX PUC TIPE3eHTallli Ta i1 mepeBar npu
BUKOPHCTaHHI B HABYAJILHOMY IpOIeci € OOMIH JOCBIZOM, SIKUH 3100yiH 3/100yBadi
pu poOOTI HAJ 1HAMBIIYaIbHUM 3aBAaHHSAM a00 y MEeBHIM Matiil Tpyii.

®OPMU TA METO/IN OLIITHIOBAHHSA

VHiBepcUTEeT BUKOpPUCTOBYe HakomuuyBaidbHy (100-OanmpHy) cuctemy
OIIHIOBAHHSI.

Cucrema oLiHIOBaHHS c(DOPMOBAHUX KOMIIETEHTHOCTEHN Yy 3100yBayiB BpaXxOBYe
BUJIM 3aHATh, SKI 3TIJHO 3 MPOrpaMOI0 HABUYaJbHOI JWUCLUMIUIIHA TepeadayaroTh
JEeKIIiHI, J1adopaTopHl 3aHATTS, a TAaKOXX BUKOHAHHA CAMOCTIMHOI poOOTH.
KOHTpoOJIBbHI 3aX041 BKIIIOYAIOTh:

MOTOYHUN KOHTPOJIb, IO 3AIHCHIOETHCS TMPOTATOM CEMECTPy IiJi Yac
MIPOBEICHHS JICKIINHUX, JTA0OPATOPHUX 3aHSATH 1 OI[IHIOEThCA CYMOIO HaOpaHuX OasiB
(MakcuMaibpHa cymMa — 60 O6aitiB; MiHIMaJIbHa CyMa, 110 J03BOJIsE€ 3100yBavyy CKiIagaTH
icriut, — 35 GaniB);

MOAYJIbHUN KOHTPOJIb, 110 TPOBOIUTHCA Y POPMI MOTOYHUX KOHTPOJIBHUX POOIT
3a 3MICTOBI MOAYJl Ta Ma€ Ha METI iHmezpogary OLIHKY pe3yJbTaTiB HaBUYAHHS
3100yBaya IicJisi BUBYEHHS MaTepially 3 JTOT1YHO 3aBEPIICHOT YACTUHU JUCITUTUTIHU —
3MmicToBoro Moy 1 ta 2.

IMoTouHMii Ta MOAYJILHUI KOHTPOJIb OI[IHIOBAHHS 3HAHb MPOTITOM 3MICTOBUX
MOJYJIIB BKJIFOYAE:

BUKOHAHHSI CAMOCTIMHUX 1HIMBIAyaJIbHUX 3aB/laHb. 3arajibHa KUIbKICTh OQJIIB —
20;

Mpe3CeHTAIlll pe3yJibTaTiB BUKOHAHHA CaMOCTIMHOTO  3aBAaHHSA  IIOJI0
ACUHXPOHHOTO0 nporpamyBaHHs B Python — 20 6anis;

MOTOYH1 KOHTPOJbHI poboTH — 20 Gais.

IMincyMKoBHii KOHTPOJIb 3HAHb Ta KOMIIETEHTHOCTEH 3/100yBayiB 3 HABUAJIbHOI
JTUCITUTUTIHU  31ACHIOETBCS Ha TIJCTaBl MPOBEACHHS CEMECTPOBOTO €K3aMeHY,
3aBIaHHSIM SKOTO € TepeBipKa PO3YMIHHS 3/100yBadueM MPOrpPaMHOrO MaTepiaiy B
I[IJIOMY, JIOTIKA Ta B3a€MO3B'S3KIB MK OKPEMHUMH PO3JiJIaMH, 3AaTHOCTI TBOPYOTO
BUKOPHUCTAHHS HAKOTTMYCHHUX 3HAHb, BMIHHS ()OPMYITFOBATU CBOE CTaBJICHHS /IO TIEBHOT
poOJieMH HaBYAIbHOT JUCITUILIIIHUA TOIIIO.

Ex3amenariinuii OuTeT OXOIUIIOE TMporpaMy JAUCHUIUIIHK 1 TMepeadayae
BHU3HAYCHHS PIBHS 3HAHb Ta CTYNCHS ONMaHyBaHHS 3700yBadyaMyd KOMIIETCHTHOCTCH.
Koxen ex3ameHaiiiiHuii OUTET CKJIQJAETHhCS 13 CTEPEOTUITHOTO, AIarHOCTUYHOTO Ta
€BPUCTUYHOIO 3aBJIAaHHS, SKI Tepen0avyaroTh BHUPIIIEHHS TUMOBUX MNpodeciifHuX
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3aBJaHb (paxiBisg Ha PoOOYOMY MICIII Ta JIO3BOJISIIOTH J1arHOCTYBaTH PIBEHb
TEOPETUYHOI MiArOTOBKM 3/100yBada 1 piBeHb MOT0 KOMIIETEHTHOCTI 3 HaBYaJbHOI
JIUCIIUILTIHHA.

Ex3amenaniiiHuii 61J1eT BKITIOYAE:

CrepeoTHiHe 3aBIaHHs: MaKCUMaJIbHa KUTbKICTh O6aiiB — 10.

JliarHocTHYHE 3aBAaHHS: MaKCHMMabHa KUIBKICTh OamB — 15.

EBpucTryHe 3aBAaHHs: MaKCUMallbHA KIJIBKICTh OaiiB — 15.

IIpukaan ek3ameHaninHoro oijzery

1. CrepeoTunne 3aBanHs: EBodoliist mapaagurm nporpaMmyBaHHs
1.1. Po3kpuiiTe OCHOBHI €Talu €BOJIOLII MapajJurM MporpamMyBaHHS, BKa3aBIlU
KITFOUOB1 OCOOJIMBOCTI KOKHOTO €TaIty.
1.2. SIki BUKJIMKK BUHUKAIOTH IMEpe] MPOorpaMicTaMi Ha Cy4acHOMY €Talll PO3BUTKY
napajurM nporpamyBaHHs? 3a3HauyTe MPUKIAAM 1HHOBAI[M, 110 BIUIMBAIOTh Ha
porpaMyBaHHSI.

2. MiarHoctruHe 3aBnanHs: OyHKIIOHAIbHE MTporpamyBaHHs B Python

2.1. IosicHITP OCHOBHI KOHIENUIi (DyHKIIIOHAJILHOTO MporpamMmyBaHHs. SK1 nepeBaru
Ta OCOOJIMBOCTI LI€] MApaIUrMU B OPIBHSAHHI 3 IMIIEPATUBHUM MPOTPaMyBaHHSIM?
2.2. Haenmitb mnpHKIaAd BUKOPUCTAaHHS (PYHKI[IOHAIBHMX €JIEMEHTIB B MOBI
nporpamyBaHHs Python. 3a3naute, Ik BOHU CHIPUSIOTH YUCTOTI Ta 3pO3YMIIOCTI KOJTY.

3. EBpuctuune 3aBaanHs: O0'€KTHO-OpiEHTOBaHE MPOrpaMyBaHHs
3.1. IlosicHiTh 6a30B1 MPUHITUIH 00'€KTHO-OpieHTOBaHOTO nporpamyBanHs (OOII). Ak
BOHH B3a€EMOJIIIOTh MK COOOI0 Ta CHPUSAIOTh BUPILICHHIO 3aBJJaHb IPOrpaMyBaHHS?
3.2. HaBenith mpukiajg CTBOpPEHHS Kjacy Ta 00'exkTiB B MoBI Python. SIx moxxHa
BUKOPUCTOBYBATH CIIaJIKYBaHHS Ta IHKAIICYJISIIIIO I OKPAIIEHHS OpraHizailii Koay?
Ilpumimka: Bionosioi Ha KodicHe 3a80aHHsA NOBUHHI OymMU APSYMEHMOBAHI mda
Micmumu KOHKpemHti npuxiaou.

Kpurepii mnepeBipku [JisE  CTEPEOTUIIHOTO  €K3aMEHALIMHOrOo  3aBJaHHS
(makcumyMm — 10 6amniB):

1. Po3yMiHHS mapaaurm nporpaMmyBaHHs: (10 4 6aiB)

PO3KpUTTS OCHOBHHUX MapaaurM MporpaMyBaHHs Ta X B3a€MOII.

2. Onuc OCHOBHUX KOHIIENINH: (10 4 6aniB)

UiTke mosicHEHHS KOHIICTIIIH, XapaKTepHUX ISl KOKHOI 3 apaiurm.

3. [lopiBHsiHHS apagurM: (10 2 6aiB)

BucHoOBKHM 11070 mepeBar Ta HEIOJIKIB PI3HUX MapaJuIM Ta iX MPaAKTHYHOTO
3aCTOCYBaHHS.

Kpurepii mepeBipku 11 EBPUCTUIHOTO €K3aMEHAIIMHOTO 3aBaHHs (MAKCUMYM
— 15 6aniB):

1. Po3yminns acuaxponHocTti B Python: (70 5 GaniB)

Bu3HaueHHsT OCHOBHMX MPHHIIMIIB ACHHXPOHHOTO MpOrpaMyBaHHS Ta IXHE
BIIpoBaXkeHHs B Python.

2. BukopucTaHHsi aCHHXPOHHUX IHCTPYMEHTIB: (10 7 OaiB)
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JleMoHcTpallisi HaBUYOK BUKOPHUCTAHHS  aCHMHXPOHHUX  O10J1OTEeK  Ta
iHCTpyMeHTIB y Python.

3. Onrrumisartist poOOTH 3 aCHHXPOHHICTIO: (110 3 OatiB)

[TosicHeHHs METOAIB ONTUMI3aIlii pOOOTH 3 ACHHXPOHHICTIO Ta X BIPOBAIKEHHS
B KOHKPETHHUX CIICHapifX.

KpuTepii nepeBipku 17151 eBpUCTHYHOTO €K3aMEHAIIIHOTO 3aBAaHHS (MAKCUMYM
— 15 GauiB):

1. Pozyminns OOII: (1o 5 GaniB)

UiTke  BHU3HAYEHHS  OCHOBHUX  IPHUHIMIIB  00'€KTHO-OPIEHTOBAHOIO
porpamMyBaHHSI.

2. CTtBOpeHHs KjaciB Ta 00'ekTiB: (10 7 6aiiB)

HapenenHs npukiaaiB CTBOPEHHS KiaciB Ta poootu 3 o0'ektamu B Python.

3. HacnigyBanns Ta nomimMopdizm: (o 3 6aiB)

JleTanbHUIl ONMKUC BUKOPHUCTAHHS HACHIyBaHHS Ta MOIIMOP(PI3MYy B KOHTEKCTI
MOBH IporpamyBaHHs Python.

Cxema OTpuUMaHHS 3arajibHOI OI[IHKH 32 €K3aMEHaIlIiTHUM O171eTOM.

3arasibHa OLIHKA POPMYETHCS 32 HACTYITHOIO (POPMYJIOIO:

KUIBKICTB OaJliB, OTPUMAaHUX 33 BUKOHAHHS CTEPEOTUITHOIO 3aBAaHHs +

KUIBKICTh OaJliB, OTPUMAHUX 32 BUKOHAHHS JIIarHOCTUYHOTO 3aBJIaHHS +

KUIBKICTB OaJliB, OTPUMaHUX 332 BUKOHAHHS €BPUCTUYHOTO 3aB/IaHHS

Pe3ynpTaT ceMecTpoBOro €K3aMeHy OIHIOEThCd B Oanax (MakcuMmalibHa
KUTbKICTh — 40 OaniB, MiHIMaldbHA KUIBKICTh, IO 3apaxoOBYEThCs, — 25 OaliB) i
POCTaBIAETbCA Yy BIANOBIAHIA Tpadi ex3ameHariitHoi "BigomocTti 00Ky
yCHinrHocTi".

binbm neranpHy 1H(OpMAIIO MO0 CHUCTEMH OIIHIOBAHHS HAaBEICHO B
pobouoMy MIaH1 (TEXHOJOTIUHIN KapTi) 3 HABYAIbHOT JUCIUTLIIHH.
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