MIHICTEPCTBO OCBITH 1 HAYKH VKPAIHU
3axiAHOYKpaTHCHKUA HANIOHAIBLHHH YHIBEpCHTET

o1 poGoTn
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POBOYA INPOI'PAMA
3 AMCHHTLTIHH
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lany3b 3HaHb 12 Iudopmartiiiti TexHomorii
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OcBiTHbo-npodeciiiHa nporpama «CucTeMHUI aHaTi3»
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CTPYKTYPA POBOUYOI NIPOT'PAMU HABYAJIbHOI JUCHUILJITHA

"IIpukiaaaHe nporpaMmyBaHHs""

1. Onuc qucuunainu "Ipuknagne nporpamyBanus’

Hucrumunina «IIpuknamgae
MporpamMyBaHHI»

CTYIIHb BUIIOI OCBITH

["anmy3b 3HAHB, CIICHIATBHICTD,

XapakTeprucTHKa HABYAIbHO1
IUCLUAIUIIHA

Kinbkicts kpeautiB ECTS — 5

l'any3b 3HaHb
12 Tndopmartiiai TeXHOJIOT1T

Craryc AUCHMILTIHU:
0JI0K BUOIPKOBUX JUCIUTLIIH
MoBa HaBYaHHHA: YKpaiHCbKa

KinbkicTp 3amikoBUX MOyIiB — 4

CremiaipHICTh
124 CucreMHuii aHais.

Pik miaAroToBKU:
Jlenna — 2
3aoyna -2
CemecTp:
Henna —3
3aouna — 3, 4

KinbKicTh 3MICTOBHX MOJYJIB — 2

CrymiHb BUIIOI  OCBITH

OakaaBp

Jlexii:

Uenna — 30 200
3aouna — 8 200
[IpakTu4Hi 3aHATTS:
Uenna — 30 200
3aouna — 4 200

3arajgpHa KUIbKICTh roauH - 150

CamocriitHa poboTa:
Jlenna — 18 200

3aouna — 138 200
Tpeninr:

Jlenna — 8 200
[anuBiTyansHa podora:
Jlenna — 4 200

TrxHEBUX TOIUH

Jenna hopMa HaBUAHHS:

3 cemectp — 10 rox.,

3 HUX ayJIMTOPHUX — 4 TO]I.

By migcyMKOBOTO KOHTPOIO —
3aJI1K




2. MerTa i1 3aB1aHHSI BUBYEeHHSA JucMILIiHN «[IpuKkIagHe nporpamyBaHHsD)

2.1. MeTa BUBYEHHSA TUCHUILIIHHA

Meroto Buknaganas aucuumuiink "llpukiagHe mnporpamyBaHHSA" TONATaE B
dbopMyBaHHI y CTYJIEHTIB TpodeciiHMX KOMIIETEHIIIH, 3HaHb, YMiIHb 1 HaBHYOK
BOJIOJ[IHHSI MOBOIO TMpOrpamMyBaHHSI Ta €(PEKTHUBHOTO ii BUKOPUCTAHHS ISl PO3B'A3KY
MPUKJIATHUX 3aBIaHb.

2.2. 3aBaaHHS BUBYECHHS JUCIUILIIHA

3aBHaHHS BUBYEHHS JUCITUTUTIHY TIOJISTAE B!
- OJIep’KaHHI CTyJCHTaMU 3HaHb YMIHb Ta HABUYOK CaMOCTIHHOT po3pOOKHM mporpam Ha
Python st pi3HUX po3paxyHKiB, 0OpOOKH MTaHWX Ta Bizyami3allii pe3yabTaTiB Y BHTIISIL
rpadikis;
- po0oTa 3 IHTErPOBAHUM CEPEIOBUIIEM PO3POOKH;
- 03HAHOMJIEHHS 3 TUIIOBUM LIMKJIOM PO3POOKM MPOrpaMHOro 3a0€31eueHHS.

2.3. B pe3yabTaTi BUBYEHHSI IUCHMILUIIHM CTYA€HTH NMOBHUHHI 3HATH: TUIHU
3MIHHUX Ta OCHOBHI OINEPaTOpH, YMOBHI KOHCTPYKIIii Ta OCHOBHI THIIU IIUKJIIB, METOIU
IJIaHYBaHHS TporpaM, OCOOJMBOCTI (pOpPMyBaHHsI 3pi3iB Ta KOPTEXIB, CIHUCKIB Ta
CJIOBHMKIB, KOPUCTYBAlbKUX (PYHKIIIH, poOOTH 13 (pailiiamu Ta 00’ €KTaMH.

2.4. B pe3yabraTri BHBYEHHSI AMCHUILUIIHA CTYACHTH IOBHUHHI BMITH:
IJIaHYBaTH Ta PEali30BYyBaTH IMpOrpamMHi MOAyJl, OynyBaTh KOPUCTYBalbKl (DYHKIII,
o0poOnsAiTH (ailsii Ta BUKIIOYEHHS, CTBOPIOBATM Ta BUKOPUCTOBYBATH MPOrPAMHI
00’€KTH, MpaIoBaTH 13 KoJieKIisiMUu. CaMOCTIMHO CTBOPIOBATH CKPUMTH Ta MPOrPaMHI
MOAYJIl Ha MOBI IPOTPaMyBaHHS JJIs PO3B’I3aHHS 3a7a4 PI3HOTO THUILY.



3. [Iporpama BuBYeHHs1 fucHuILTiHu «[Ipukiaagne mporpaMmyBaHHsD»
3micmoeuii modynv 1 — Ocnosu mooynosHo20 npozpamysanns

Tema 1. BcraHoBJIEHHS cepel0BHINA TA HAMNPOCTIili KOHCTPYKIiI MOBH.

3aBaHTaXXEHHS Ta IHCTAJALIS CepelloBUIAa pPO3poOKu. I[HTepakTUBHMI Ta
CIeHapHUN pexumu pobotu. Ormepatop BHUBOAY MOBiIOMIIEHb. Pi3Hi ¢opmaTu
MOBITOMJICHB. Pe3ynbTaT MaTeMaTUIHUX OTepartii.

Tema 2. 3minni Ta oneparopu

3miHHI Ta iX igeHTH}ikatopu. [lpaBuna moOynoBu inentudikaropis. Beig Ta
nojnanHs 1HpopMmamii Big kopuctyBaua. CrTpiukoBi Mertoau. Omepariiss MO€THAHHS
ctpivok. CkiazieH1 onepaTopy NMPUCBOEHHS. | eHepyBaHHS BUIIAJIKOBUX 3HAUCHb.

Tema 3. YMOBHiI KOHCTPYKIIiT Ta HAWNPOCTINT HMKJIN

YmoBHi koHCTpyKIii. Konctpykiis elif. [uk i3 soriyaumM oneparopom. Biununii
IIMKJI Ta BUXIJ 13 HBOTO. JloriuHe 3HadeHHs apudmeTrnanoro Bupasy. CkiazeH1 JOT14H1
Bupasu. [lepeBipka peecTpailiiiHoro iMmeHi Ta mapoJis.

Tema 4. [l1anyBaHHs porpam

BaxuuBicTe miaHyBaHHA mporpam. [lpukian anroputmy 13 MOBCSKICHHOL
npaktuku. [lokpokoBe poormparioBanHs anroputmy. [Iporpama miATpUMKH TpU Ha
Bi/IraTyBaHHsI.

Tema 5. 3pizu Ta KopTexi
3acrocyBanns 1ukiny for. 3pism  crpivok. Koprexi. [Haekcaiiis KopTexis.
3pi3u kopTexiB. ['pa anarpamu.

Tema 6. CiucKH i CJIOBHUKH

Omneparnii 13 cnuckamu. Moaudikamis rpu apceHan. CHUCKOBI METOAHU. Y MOBHU
3aCTOCYBaHHA KOPTEXIB Ta cHUCKIB. MojaudikoBaHa nporpama pekopaiB. I'pa Ha
BiJIraJyBaHHS CIB.

Tema /7. KopucryBaubki GpyHkuii

Oronomenns pynkuii. [axkancymsmis ¢ysakuiii. [loBTopHe BUKOPUCTaHHS KO .
O6umacti BuguMocTi. ['moGanbhi 3MiHHI. Moaudikamis rio0anbHUX 3MIHHUX. YMOBHU
BUKOPUCTAHHA I100aTbHUX 3MIHHUX Peaizaliisi cTpaTeriqHoi rpu.

3micmosuii mooyns 2 — Poboma 3 paiinamu ma 06’ekmamu

Tema 8. PoOora i3 daitnamu

Cnocobu ynTanHs iHpopMalii 3 TekcToBoro ¢ainy. [lopsnkoe yntanus. 3amnuc
B TeKcTOBUM (ails. Pexxumu noctynmy no OiHapHux (aitmiB. 30epiraHHs Ta 4YWTaHHSA
00’€KTiIB 13 (hailiB.

Tema 9. BukiiioueHns
Tunu BUKIIOUEHb. APryMEeHT BHKIIOYeHBb. biiok else, except B KOHCTpyKIIi 3



oneparopoM try. [Iporpama miaATpUMKH BIKTOPUHHU.

Tema 10. IIporpamui 06’ ekt

Knacu. Koncrtpykropu. Ilapamerp self. Ilapamerpu koHcTpykTopa. CratuuHi
meromu. Jlekoparopu. IHkamcymsmis 00’ektiB. Hempsmwuii goctym g0 aTpuOyTiB.
3akputi atpubytu Ta Metoau. KomyHikaris Mi>k 00’ €KTaMH.

Tema 11. CkiaaaHi 00’exkTH
YcnankyBannsa 00’ exTiB. [Ipuknaau iepapxii 06’ ekTiB. CTBOPEHHS MOJIYIIIB.
ImnopT MoaymiB. CucremMa MOTyJIiB.

Tema 12. Po0oTta i3 KoJIeKIissMu

Muoxxuan. MiHIMBI Ta HE3MIHHI MHOXHHH. MeETOIM Ta OnepaTopd MHOKHH.
I'enepaTtopu MHOXkUH. BimoOpakenns. CnoBHuku. Meroau ciloBHHKIB. I'eHepaTopu
cinoBHUKIB. CJIOBHUKH 13 3aMOBUyBaHHAMU. OO0X1]] Ta KOMIFOBAaHHS KOJICKITIH.

Tema 13. Bizyanizauis nanux B Python.
[TobynoBa rictorpam. IloOynoBa kpyroBux miarpam Ta rpadikiB po3CiFOBaHHS.
[ToGynoBa monsspHUX aiarpam y Python.

Tema 14. Kopeasiuiiitnuii anauis B Python.
bibmiorekn pandas, numpy, matplotlib, seabom. OOGuucienns xopensmii B
Python. [ToGynoBa rpadika KopessImiifHOT KapTH.



4. Crpykrypa 3ajgikoBoro kpeautry aucuuiuiing  «Ilpuxkiaaane
NpoOrpaMyBaHHsD)

(nerHa hopma HaBUYAHHS)

KinpkicTs roanu
Tewn Jlexii HpaxTumi 1IPC Tpeniar | CPC Korrpox
3QHATTSI 3aX0/1H
3micmosuit mooynv 1 — Ocnosu M0o0y1bH020 nPOZPAMY6aHHA
Temal. BcranoBnenns MIOTOYHE
CepeIOBHUIIA TAaHAUTIPOCTIII 2 2 6 OIUT.
KOHCTPYKIIii MOBH
Tewma 2. 3miHHI Ta onieparopu 2 5 6 MIOTOYHE
OIIHT.
Tema3. YMOBHI KOHCTPYKIIi Ta 4 4 5 IIOTOYHE
HAHTIPOCTIIN TUKITN OTIHT.
Tewma 4. [1nanyBanHs mporpam 5 5 2 4 6 MMOTOYHE
OITHT.
Tema 5. 3pi3u Ta KOpTEKI 9 5 5 MOTOYHE
OITHT.
Tema 6. Crivicku 1 CTOBHUKHU 5 9 5 MOTOYHE
OIUT
Tema 7. KopucryBaubki pyHKIil 5 9 5 IIOTOYHE
OITHT
3micmosuit mooyns 2 — Poboma 3 ¢paiinamu ma 06’ ekmamu
Tema 8. PobGora i3 daiinamu 2 2 6 MOTOYHE
OTIHUT.
Tema 9. BukntoueHHs 2 2 5 NIOTOYHE
OTIHUT.
Tema 10. [IporpamHi 00’ ekTr 2 2 5 MIOTOYHE
OTIHUT.
Tema 11. CxiagHi 00’ €kTH 2 2 2 4 5 MOTOYHE
OTIHUT.
Tema 12. Po6oTa i3 KOJISKIIisIMU 2 2 5 MOTOYHE
OITHT.
Tema 13. Bizyauizarist taHux B 2 2 5 NIOTOYHE
Python. OTIHUT.
Tema 14. Kopensuiiinuii anani3 B 2 2 5 MOTOYHE
Python. OTIHUT.
Bceboro 30 30 4 8 78 150




(3a0uHa opma HaBUAHHS)

Temu

Kinexicte ronua

Tlexuii [IpaxTruni CPC Kontpon
3aHATTA 3ax001
Temal. BcTtanoBienHs
CepeIoBHUIIA TAaHAUTIPOCTIII 0.5 8
KOHCTPYKIIii MOBH
Tewma 2. 3miHHI Ta onieparopu 05 10
Tema3. YMOBHI KOHCTPYKLIi Ta 1 10
HaWUTPOCTINI UK
Tewma 4. [1nanyBanHs nporpam 05 2 10
Tema 5. 3pi3u Ta KOpTEXKI 05 10
Tema 6. CUCKH 1 CIIOBHUKH 1 10
Tema 7. KopucryBanpki GyHKITii 05 10
Tema 8. Pob6ora 13 (aiinamu 0.5 10
Tema 9. Bukntouenns 1 10
Tema 10. [TporpamHi 00’ exTn 0.5 10
Tema 11. CknagHi 00’ €eKTH 0.5 2 10
Tema 12. Po6oTa 13 KOJIEKILIIIMU 1 10
Tema 13. Bizyamizalis JaHUX B 10
Python.
Tema 14. Kopensuiiinuit anamis B 10
Python.
Bcenoro 8 4 138 120




5. TemaTuka NPAKTUYHUX 3AHATH

IMpaxkTuune 3auarrs 1. 3minni ma e6yoosani ¢pynxuii Python

OsHaifoMJIeHHsT 3 MOBOIO mporpamyBanHs Python. PoGora 3i 3miHHMMH Ta
BOynoBaHuMH (pyHKIisME Python.,

I[IpakTuune 3auaTTa 2. P0o36’a3y6anna npocmux mamemamuyHux 3a0a4 Ha
moei Python

O3HalioMJICHHS 3 MaTeMaTHYHUM MOAyJIeM «Mathy Ta fioro craHmapTHIM HAOOpOM
byHkuid. BuxopuctaHHs Moayns AN BHPIMICHHS MPOCTHUX MaTeMaTHMYHUX 33734 B
Python.

IIpakTuune 3auar1Ts 3. Onepamopu nopienauns ma ymoeni eupazu ¢ Python

Omneparopu nopiBHsHHS. CTpyKTypa ymMoBHOTO oniepatopa if B Python. Oneparop
try/except.

3a I0MOMOTrOI0 OIMepaTopiB MOPIBHAHHA Ta JIOTIYHUX OIEpaliil peanizyBaTu
posraiysxeHi mporecu Ha MoBi Python.

Ipakruune 3anusarrs 4. Onepamopu yukny ¢ Python

OCHOBHI TUNM IMKIIB Ta iX npu3HaueHHs. Omneparopu nukiay While ta for B
Python. ®ynxkiis range().

IpakTuune 3auaTTs 5. @ynkyionanvre npozpamysanns ¢ Python

[Mousarts ¢yukii B MoBi Python. Awnonimui ¢ynkuii B Python. Cnocobu
MiKITIOYEHHST Ta BUKOPUCTaHHA MoayiiB. [uctpykmis from Ta dopmaru 1i
BUKOPHUCTAHHS.

IpakTuane 3auatTsi 6. Podoma 3 paitnamu ma paoxamu ¢ Python

Po6GoTa 3 ¢aitnnamu: 3anuc nanux y ¢ais, yutaHHs JaHux 3 Qaiiiny, BUBEACHHS
3MICTYy, KOIiIOBaHHA (ailny, nepeiiMeHyBaHHsS, NOpIBHSHHA. Pexumu poboTH 3
¢aiinamu. OCHOBHI omnepalii Ta MeToAu poOOTH 3 PSAKAMHU.

Ipakruune 3ausarrs 7. Podoma 3 cnuckamu ¢ Python

[MoustTs ciucky B Python. CtBopenns crnicky. OCHOBHI omepartii Ha i CIIMCKaMHU.
OcHOBHI MeTOM POOOTH 3 CIIUCKAMHU.

Ipakruune 3austrs 8. Podoma 3 croenuxamu ¢ Python

[ToHATTS CHOBHMKIB Ta iX mnpusHaueHHs B Python. Cmocobu cTBOpeHHS
cinoBHMKIB. OCHOBHI ormepaiii Ta MeToAu poOOoTH 3 CJIOBHUKaMH. [ eHepatopu
CJIOBHHKIB.

IpakTuane 3aHaTTs 9. 00’ ckmuo-opiecnmosane npozpamysannsn ¢ Python

[MousarTs kiacy B Python. Tlonst ta metonu kmacy. O6’ekt kiacy. CTBOpeHHs
HoBoro Kiacy B Python. CtBopenHs 00’ekra kiacy B Python. BigMiHHICTH METOY Bif
¢bynkuii. [HKancymnsuis, HacaiAyBaHHS Ta MOIIMOPPI3M.

IpakTuune 3auarrsa 10. Ckraoni 06’ckmu

VYcenankyBanus 00’extiB. Ilpuknaau iepapxii 00’ekTiB. CTBOPEHHS MOJYIIB.
Imnopt MonyniB. CucreMa MOAYJIIB.

IpakTuune 3auarra 11. Podoma i3 konekuyiamu

Muoxxuan. MiHIUBI Ta HE3MIHHI MHOXHHH. MeTOAM Ta OmnepaTopu MHOXKHH.
I'eneparopu mMHOXuH. BimoOpaxenus. CnoBHuku. Meroau clOBHHKIB. [ eHeparopu
cioBHHKIB. CIIOBHHKHY 13 3aMOBUYBaHHSAMHU. OOXi]1 Ta KOMIIOBAHHS KOJIEKITIH.

IMpakTuune 3auatra 12. Bizyanizayia oanux ¢ Python. Matplotlib, ocnoeni
nonAmMms

3acooum moBu Python mist podotn 3 2D rpadikor. 3o0paxkenHs rpadika
maremaTudHoi (yHkili. HanamryBanus napamerpiB rpadikiB ¢yHKIii (koip rpadika,



TUM JIHIT, MapKepH, JereHaa). 30epekeHHsT 300pakKeHHs 3a JOMOMOTOI O01010TeKH
Matplotlib 8 Python.

IMpaxkTuune 3ansarrs 13. Bizyanizauia oanux ¢ Python,

[To6ynoBa rictorpam. IloOymoBa kpyroBux miarpaMm Ta TpadikiB po3CitOBaHHSI.
[ToOymoBa nonspaux miarpam y Python.

IpakTunune 3ausatra 14. Kopenauiiinuii ananiz ¢ Python.

bibmiorekn pandas, numpy, matplotlib, seabom. OGuucienns xkopensmii B
Python. [ToGynoBa rpadika KopessImiifHOT KapTH.

IIpakTu4yHe 3anaTTAa 15.

[TincymkoBe 3aHATTA. MOIyTbHUN KOHTPOIIB.

6. CamocTiiiHOT po60OTH CTYyI€eHTIB.

Ha camocTiiiny po0OoTy 3 AucHUILTIHM , ] [prKiagHe nporpaMyBaHHs BUHOCSATHCA
IHAUBIyaJIbHI IPAKTUYHI 3aBJIAaHHS, IKI BUKOHYIOTbCSI CAMOCTIMHO KOKHHM CTYJ€HTOM
3T1IHO 3 BapiaHTOM, OTPUMaHUM Yy BUKIagada. KokeH BapiaHT CKIAJAEThCA 3 ILIECTU
3aBaanb. 1.00uucnenss; 2. Macusu; 3. Matpuii; 4. Crpiuky; 5. Knacu; 6. Ciucku.

7. Opranizauis i NpoBeleHHS TPEHIHTY

Tematuka Tpeninry: "Po3pobOka ¢inansHOro mpoekty Ha Python: inTerparis
aJTOPUTMIB, pOOOTH 3 JTaHUMH Ta B3aemoii 3 API"

Mera TpeHinry: 3akpinutu 3HaHHsS 3 Python mnuisixom po3poOku MOBHOIIIHHOTO
MIPOEKTY, KU MOEIHYE AITOPUTMIYHI HABUYKH, pOOOTY 3 TaHUMH Ta B3aeMozito 3 APL.
TpeHiHr crpsMOBaHWN Ha MPaKTUYHE 3aCTOCYBaHHS BCiX BHBYCHHX TE€M Ta CTBOPCHHSI
MIPOCKTY, KU JIEMOHCTPY€E BMIHHS MIPAIFOBATH 3 peaJIbHUMHU JaHUMHU 1 3aja4aMHu.

MeToauka npoBeJeHHS TPEHIHTY:

Bemynua wacmuna.

Ornan KI0YOBUX TeM, sIKI OyJIyTh MOTPIOHI [l BUKOHAHHS 3aBAaHb: poOoTa 3
API, maninymsmis ganumu (pandas), moOygoBa Bizyamizaiiii (matplotlib, seaborn),
BUKOpUCTaHHA (YHKIIA Ta kiaciB. [IpeseHTaris cTpykTypu (PiHAIBHOTO MPOEKTY 1
BHUMOT JI0 HBOTO.

Ilpakmuuna yacmuna.

[nauBigyansHa poOOTa: KOXKEH CTYJIEHT a00 HEeBeJIHMKa rpymna CTyAeHTIB (o 2-3
oco0u) MpaIoTh HaJa CBOIM mpoekToM. CTyneHTH caMi oOuUparoTh THUI 3ajadi
(manpuxnan, o6poOka maHMX, Bi3yali3allisi, CTBOPEHHs BeO-mI07aTKy abo B3aemomis 3
API).

lIpezenmayin ma 062060penHs pe3yibmamis.

Koxna rpymna abo CTyIeHT Mpe3eHTYIOTh CBOi pimeHHs. CTYIEHTH MOSCHIOIOTH,
AK TPALIOE TX MPOEKT, 1 SIK1 TEXHOJIOT1I Ta 010J110TEKH BOHU BUKOPUCTAIIH.

OOroBopeHHsI pe3yibTaTiB, aHami3 e(PEeKTUBHOCTI KOy, OOMIH igesMHu Ta
MIPOTIO3UIIISIMHU.

Iliocymrosa wacmumna.

[linBenmeHHs TMIACYMKIB TPEHIHTY Ta Kypcy B muioMy. Pexomenmamii asis
MOTAJIBIIIOTO CAaMOCTIMHOTO pOo3BUTKY B Python.

3aBjaHHsA Il CTY/I€HTIB:

3asoanns 1: Cmeopenus npoepamu 01 00pooxu ma ananizy oanux 3 API.

Crynentu noBuHHI miakmountucs a0 APl (manpuknaa, OpenWeatherMap s



OTpUMaHHsA TIporHo3y mnorogu abo Alpha Vantage nna ¢QinaHcoBuUX AaHUX),
3aBAaHTAKUTH peajibHl JaHi, 0o0poOuTH iX 3a jgomnoMororw 0i6miorek pandas Ta
nobynyBatu rpadik 3 BuUkopucTaHHsM matplotlib abo seaborn. Ilporpama mnoBuHHa
Matd QyHKIIT 11 QiuIbTparlii Ta aHaji3y JaHHX.

3aeoannus 2: Pospobka npozpamu 015 agmomamusayii pooomu 3 gairamu.

Hamucatu mnporpamy, sika 1ykae, oOpoOjisie Ta aHai3ye JdaHl 3 KUIBKOX
TekcToBuX (paitmiB abo CSV-daiiniB, a MOTIM CTBOPIOE 3BEACHHWM 3BIT. 3aBIaHHS
BKJIIOYA€ BUKOPUCTAHHS (DYHKIIIH 7151 aBTOMAaTU30BaHOTO YMTAHHS, OUMIICHHS 1 3aIUCy
JTaHUX.

3asoamnns 3: Bizyanizayis eequkux HaOOpieé OaHUX.

BuxopucroByroun 6iomorekn pandas, matplotlib 1 seaborn, cryageHTH
aHaNI3yIOTh BENMMKUI HaOlp AaHWX (HANpUKIaA, JaHi Mpo Mpofaxi abo colliayibHi
Mejia), CTBOPIOIOTh 1HTEPAKTHUBHI rpadiku Ta MPEACTaBISIIOTh KIIOYOBI 1HCAUTH Yepes
Bi3yalli3aIlio.

3aeoanns 4: CmeopernHs 06 '€KmMHO-0PIEHMOBAHO20 000AMKY.

CryneHTH  po3poOsAOTH  00'€KTHO-OPIEHTOBAaHY  IPOrpaMy,  HaIlpHUKIal,
CUMYJIATOP TIPOCTOI CHUCTEMHU KEpyBaHHS 3aMOBJICHHSIMHU JUIsl OHJIAaWH-MarasuHy.
[Iporpama moBMHHA BKJIIOYATH KJacu IS TOBapiB, 3aMOBJIEHb Ta KOPUCTYBadiB, a
TaKOX MaTH MOXKJIMBICTh JI0JaBaHHs, BUJIAJICHHS 1 pe/laryBaHHs 3aMOBJICHb.

3asoanns 5: CmeopeHus inanco8oco ananizamopa.

[Iporpama, sika 3aBaHTaxye (piHaHcoBi AaH1 uepe3 API (Hanpukian, Kypcu BairOT
YM aKlii), aHaI3ye 1X 3a JOMOMOIOK MAaTEMATHYHUX METOJIIB Ta BI3yalll3y€e NHHAMIKY
puHKY. MoxuBi (yHKLIi: TPOrHO3yBaHHS HAa OCHOBI CEPEIHBOIOOOBHX IMOKA3HUKIB
a00 aHajl3 BOJATHIBHOCTI.

8. MeToau HAaBYaAHHSI
VY HaBYaIbHOMY TIPOIIECI 3aCTOCOBYIOTHCS: JICKINli, MPAKTUYHI Ta 1HIUBITyaJIbHI
3aHATTS, KOHCYJIbTAIlll, caMOCTiiiHa po0OoTa, podoTa y Tpymax, METOIU ONMUTYBaHHS,
MOJICIIIOBAHHSI TPAKTUYHUX CUTYyalllid, pedepyBaHHsS, BHUKOHAHHS 1HAUBIIYaTbHUX
3aBJaHb, MATOTOBKA 1 TPE3EHTAIlIS TPOCKTIB.

9. 3aco0u OUiHIOBAHHS TA METOAU 1€eMOHCTPYBAHHSI Pe3yJIbTATIiB HABYAHHS

Y mpoueci  BuBYUeHHS — aucuuiuiind  «[IpuknagHe — mporpaMyBaHHS
BUKOPUCTOBYIOTHCS HACTYHHI 3acoOM OIIHIOBAHHS Ta METOAM JI€MOHCTPYBaHHS
pe3ynbTaTiB HABYAHHS:

- IOTOYHE OMUTYBAHHS;

- MOJIyJIbHE OIlIHIOBAHHS,

- Mpe3eHTallli pe3yJIbTaTiB BUKOHAHKUX 3aB/laHb Ha TPEHIHTY;

- OL[IHIOBAHHS CAMOCTIIHOT po0OTH;

- KOHTPOJIbHA poOOTAa.

10. Kpurepii, ¢popmMu NOTOYHOT0 Ta MiICYMKOBOI0 KOHTPOJIIO.
[TincymkoBmit Gan (3a 100-0anmpHOi mmIkamoro) 3 nucuurUiinu  «lIpuxmanne
MpOTrpaMyBaHHS» BHU3HAYAETHCS SK CEPEIHBO3BAKEHA BEIMYMHA, B 3AJIEKHOCTI Bif
MATOMOI Baru KOXKHOT CKJIJI0BOI 3aJIIKOBOTO KPEAUTY:



Moayas 1 Monyas 2 Monayas 3 Monayasb 4
20% 20% 20% 20% 5% 15%
IToroune MonynsHui ITotoune MonynbsHuit Tpeniarn CamocriiiHa po6oTa
OIIiHIOBaHHS KOHTPOJIb OIIIHIOBAaHHS KOHTPOJIb
O11iHKa 3a TOTOYHE OIlIHIOBAHHSI O11iHKa 3a TOTOYHE OriHka, OIHIOETHCS SIK CepPeHE
BHU3HAYAETHCS SIK CEPEIHE OILIIHIOBAaHHS BH3HAYAETHCS SIK | OTPUMAHA il | apu()METHIHE 3 OIIHOK,
apuMeTHIHE 3 OIiHOK, cepeaHe apuPpMETHIHE 3 Yac TPeHiHTy OTPUMAaHUX TPH
OTPUMAHUX MiJ 9ac 3aHATH (TEMH | OILIHOK, OTPUMAaHHUX i Yac BHUKOHAHHI 3aBIaHb 110
1-7). 3aHATh (Temu 7 - 14). BUHOCSITBCSI Ha
MopnynbHHIA KOHTPOJIb 110 MonyibHUI KOHTPOJIb 110 caMocCTiiiHy po0oTy.
3MICTOBOMY MOJYJIIO 1 3MICTOBOMY MOJYJIIO 2.

Hlkaja ouiHIOBaHHA:

3a mKanow | 3a HAI[iOHAJILHOK
YHIBEPCUTETY HIKAJIOK0 3a wkanorw ECTS
90-100 Bigminao A (BiZMIHHO)
85-89 Hob6pe B (myxe nobpe)
75-84 C (mobpe)
65-74 3a/10BLIBHO D(3amoBiTbHO)
60-64 E (moctatHbO)
35-59 HezangoBiinbpHO FX (He3a10B1IbHO 3 MOKIIUBICTIO TIOBTOPHOTO CKJIAaHHS)
1-34 F (He3a10B1IbHO 3 000B'I3KOBUM MOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00JIaITHAHHA TAa NPOrpaMHe 3a0e3NMeYeHHs], BUKOPUCTAHHSA
SIKUX Mepeadadyac HaBYAJIbHA TUCIUILIIHA

Ne HaitmenyBanHs Howmep Temu

1. [Iporpamue cepenosume PYTHON 1-14
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