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1. 3ATAJIbHA IHOOPMALUIA

Ha3Ba aucumnninn HaykoBi o6uncneHHs 3 Python
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2. AHOTALLIl 4,0 HABYAJIbHOT ANCLMUNIHU

HaBuanbHa ancuunnida «HaykoBi obumcneHHsa 3 Python» 3HanoMuTb CTyAeHTIB i3
3aCTOCYBaHHAM Cy4YaCHWX TEXHOOTIN NporpaMyBaHHA MOBOKO Python o npoBeaeHHs
HayKOBMX 0buuncneHb (B TOMY UMCAI CUMBOJIBHWUX) Ta aHanidy, obpobku i Bizyanizauii
AaHux. Python Hagae npoctmin i ebekTnBHMIA Nigxig Ta crneuianbHi 6i6aiotekn NumPy,
SciPy, SymPy, Matplotlib, Seaborn, Pandas 3i 3pyuyHumMu 3 norasgy ix BUKOPUCTaHHA |
WBMAKMMW Y NAaHi X peanisauii iHCTpyMeHTaMu Ans po3B'A3aHHA 6araTbox ob6umncto-
Ba/JIbHMX 3aja4 3 Takux obaacten BULLOI MaTeMaTUKKM K NiHIMHa anrebpa, aHanis, cTa-
TMCTUKA, AvdepeHLianbHi PIBHAHHSA, ONTMMI3aLif, a TakoX 3acobu ana WBMaKoi pobo-
TM 3i WiNbHUMW MacMBaMu JaHux ndarray, ABOBUMiIpHUMUK Tabanuyamu DataFrame i
OAHOBUMIPHUMM MacrMBaMu 3 MiTKaMu Series, Ta IHCTPYMEHTU AAA Bi3yani3auii JaHWX.
MpakTWYHI HaBMKW HanNMCaHHA Nporpam MoBo Python 3 BMKOPWCTaHHAM LUMPOKMX
MOX/IMBOCTEN 3rasaHux 6ibniotek A03BOAUTb CTyAEeHTOBI ByTu ycniwHWM B obaacTi
HayKOBWX OBUMCNEHDb Ta IHTENIEKTYaNbHOTO aHani3y AaHWX.

3. META TA U1l HABYAJ/IbHOI AUCUUNNIHA

O3HaNOMMUTUN CTYAEHTIB 3 CyYaCHMMMW TEXHONOTIIMM NPOrpaMyBaHHS MOBOHO Py-
thon i3 3acTtocyBaHHAM iHCTpyMeHTanbHUX 3acobiB Python-6i6naiotek NumPy, SciPy,
SymPy, Matplotlib, Seaborn, Pandas. CdopmyBaTtu y cTyaeHTiB PpaxoBi KOMNETEHTHOCTI
B 061aCTi NpoBeAeHHsA HayKOBUX OOUNCNEHb Ta IHTENIEKTYalbHOTO aHai3y AaHuX.
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4. 3ATAJIbHI | ®AXOBI KOMMETEHTHOCTI

BignoBigHO A0 OCBITHbO-NpodeciviHOi nporpamu «lpuknagHa MaTeMaTuka»

Ans neplioro (bakanaBpCbKOro) piBHA BULLOI OCBITH:

®KO04. 3paTHiCTb po3pobAATM anropuTMuK Ta CTPYKTYpU AaHUX, MPOrpamHi 3acobu Ta
NPOrpamMHy AOKyMeHTaLito;

®KO5. 3paTtHicTb NpoekTyBaTn 6a3m faHux, IHGOPMaLINHI CUCTEMU Ta pecypcu;

®KO7. 3paTHicTb ekcnayaTyBaTh Ta 06CyroByBaTu nporpamHe 3abesneveHHsa aBToMa-
TU30BaHWUX Ta iIHPOPMaLLIMHMUX CUCTEM PI3HOTO NPU3HAYEHHS;

®KO08. 3aaTHICTb BMKOPMCTOBYBATU Cy4YacHI TEXHOOTIT NpOrpamMyBaHHA Ta TeCTyBaHHA
nporpamMHoro 3abesneveHHs;

®KO09. 3aaTHICTb 4O NpoBeAeHHA MaTeMaTUYHOro | KOMM'IOTEPHOrO MOAENHOBAHHS,
aHanizy Ta obpobkm afaHux, 0BUMCNLOBANbHOIO EKCNepUMEHTY, PO3B’'A3aHHSA
dopmanizoBaHMx 3a4a4 3a 4OMNOMOIOK CreLiani3oBaHNX NPOrpaMHux 3acobis.

5. MPOrPAMHI PE3YJIbTATU HABYAHHA

PH11. BmiTy 3acTOoCcOBYyBaTU Cy4acHi TEXHOOTIT MporpamMyBaHHA Ta Po3pobaeHHs nNpo-
rpamMHoOro 3abesneveHHs, NPOrpamMHoOI peanizauii YNCeNbHUX | CUMBOIbHUX an-
FTOPUTMIB;

PH13. BukopuncToByBaTv B NpakTU4Hin pobOTI cnewianizoBaHi NporpamMHi NpoAyKTH Ta
NpPOrpamHi CMCTEMU KOMMN'FOTEPHOI MaTeMaTUKMW.

6. OPTAHI3ALLIA HABYA/IbHOT ANCLUMNJTIIHA

O6c¢car HaBYaNIbHOI ANCLUNAIHU

Bup 3aHAaTTa 3arasibHa KinbKiCTb rOAWH
Nexuii 24
JlabopatopHi 40
CamocrTiviHa poboTa 116

O3Haku HaBYa/IbHOI ANCLUNAIHU

CneuianbHicTb, PiBeHb Kypc HopmatusHa/
. . . Cemectp .
OCBITHA nporpama OCBITU (pik HaBYaHHA) BnbipkoBa
11311 . . :
3 Mpuknaaia Bakanasp 2" 4" BMbipkoBa
mMaTemMaTtuka




Tema, nnaH

KinbkicTb roamH

poborta

NiHivHa anrebpa Ha Python'i

- Python-6i6aioTekn ans HaykoBmx obumcneHb, aHanisy i Bidyanisa-
uii gaHmx: NumpPy, SciPy, SymPy, MatPlotLib, Seaborn, Pandas

- MaTpWLi: BUAW MaTPULLb, TPAHCMOHYBaHHA, Ail Ha4 MaTpULAMY,
BU3HAUYHWK MaTpuLi, obepHeHa MaTpuLA, paHr MaTpuLi

- nobyposa po3s’azkis C/IAP

- OCHOBW BEKTOPHOT anrebpu

- B/IAaCHI 3HAYEHHS | BNACHI BEKTOPW MaTpuLi

- AekomMmno3uuia matpuub: LU-, QR-, cuHrynapHa

© lTabopaTtopHi

& Nlekuii

_.|CamocTiiHa

~

BaratoBumipHi macmeu ndarray B8 NumPy

- CTBOpeHHA ndarray

- TUNW JaHnx ana ndarray

- onepau,jii Hag MacMBamm

- IHAEKCYBaHHSA | 3pi3un

- bynese i Bubarnmee iHgeKCyBaHHsA (C. p.)

- 3/1MTTA | pO36UTTA MacuBiB

- YHiBepcanbHi QYHKUIT: LWBWUAKI NOeNeMeHTHI onepauii Haj Macu-
BaMU, NOrAnb6AEeHI MOXIMBOCTI

- arperyBaHHs: MiHIMyM, MakCUMYM | ycepeaHeHHS
- BiHapHI onepaLii Hag MacMBaMU, TPAHC/IFOBAHHS
- COpPTYBaHHA MacuBIB

- CTPYKTypOBaHi Mmacueu (c.p.)

18

Bizyanisauis gaHux 3acobamu Matplotlib

- WBWAKWI CTapT

- OCHOBW po60oTK 3 Moaynem pyplot

- Ha/jlaWTyBaHHA eneMeHTiB rpadika

- Bi3yani3auif 4aHWX: NiHIMHWUA, CXig4YacTUiA, CTEKOBUIA | TOYKOBUIA
rpadiky; CTOBMLEBI | KPYroBi giarpamu; KOJbOPOBa CiTKa

- nobyposa 3D-rpadikis 3 mplot3d toolkit (c.p.)

18

CvmBoabHa MaTemaTtmka 3acobamu SymPy i SciPy

- CUMBOJIbHI 3MiHHI, PO3BUHEHHS, CNPOLLEHHSA

- aHani3: rpaHuvLi, AudepeHLuitoBaHHA, PO3BUHEHHA B PAA, IHTErpy-
BaHHSA

- anrebpaiyvHi PIBHAHHA | CUCTEMU PIBHAHb

- iHTepnonALif | perpecia

- YncesnbHe IHTerpyBaHHs

- 3BMYalHI gndepeHLianbHi PIBHAHHS

- onNTUMi3auis

16

MopaynbHMI KOHTpPO/Ib

10




AHani3 i Bisyanisauis gaHmx 3acobamu Pandas 6 10 20
- CTPYKTypa AaHux Series

- CTpykTypa aaHunx DataFrame

- AOCTYN A0 AaHWX CTPYKTypu Series

- poctyn Ao gaHux ctpyktypu DataFrame

- BUKOPWCTaHHA aTpmbyTiB Ana JOCTYyny A0 AaHWX (C.p.)

- TMNK AaHunX y pandas Ta iIHCTPyMeHTH A4na poboTh 3 HUMK

- 06pobka BigCyTHIX faHMX (C.p.)

- poboTa 3i CTPYyKTypamMu AaHnX: BUAANEHHS, 06'€eAHaHHA, PO3LUN-
PEHHSA, rpynyBaHHsA

- poborTa 3 gaHumn y dopmatax CSV i JSON

- onepavujii Hag AaHUMW: apUPMETUYHI, NOTIYHI, CTAaTUCTUYHI

- Bi3yanizauis AaHWX: NiHiVHI rpadikn, CTOBMYMKOBI Aiarpamu, ricto-
rpamu, To4KOBI rpadikuy, KPyrosi giarpamu

MipcymkoBuit KOHTpOAb| — — 20

Bcboro| 24 40 116

7. CUCTEMA OLIHFOBAHHA HABYA/IbHOI ANCLUUMNJTIIHU

MiacymkoBa oOUiHKA 3 HaBYaNbHOI AUCLUMUMAIHW € CYMOKO
OLIHOK 3@ KOXEH 3 Takux BUAiB pobIT: aBgMTOpHa (aKTMBHA
poboTa Ha Nekuifax) i camocTiMHa (onpaLkoBaHHA OKPeMMX
3arasnbHa cuctema TeM) poboTtun, nabopatopHi poboTM (BUMKOHAHHA |1 3aXMCT),

OLLiHIOBaHHSA MOAY/NbHNI KOHTPOAb (TECT) i NiLCYMKOBUA KOHTPONb (eK-
3ameH). lligcymkoBa OLjHKa BW3HA4ya€eTbCA BIAMOBIAHO A0
NoAaHOI HMXXYe TabaunLi OLiIHIOBaHHA 3a PISHUMU LUKafaMu
(100-6anbHa, ECTS, HauioHanbHa).

MakcmMManbHa OLiHKA 3@ BYAaCHO BWKOHAHI | 3axulleHi na-

NNaboparopri pobotu 6opaTopHi poboTn ctaHoBMTL 30 Hanis.

MakcumanbHa OUuiHKa 3a aKTMBHY i 3MICTOBHY aBAUTOpPHY
pob60OTy Ta CaMOCTiNHY pobOTy 3a OKPEMUMM TEMaMM CTaHO-
BUTb 5 6aniB (40AATKOBO).

ABauTOpHa i
camocTiHa poboTa

Tect mictute 20 3aBAaHb 3aKPWUTOro/BIAKPUTOrO TUMY Ha
3HaHHA | 3aCTOCYBaHHSA OCHOBHMX MoOXAMBocTen Python-
6ibnioTek ANA po3B'A3yBaHHA 0OUMCNIOBANIbHUX 3aAad 3 pi-
3HUX PO3AINIB BUWOI MaTeMaTUKM Ta IHTENEeKTyalbHOro
aHanizy gaHux. MakcummanbHa ouiHKa 3a TecT cTaHoBUTb 20
6ani..

MoaynbHUIA KOHTPO/Ib

Ek3ameH (KoXeH BapiaHT MicTuTb 5 3aBaaHb no 10 6aniB 3a

MigcymkoBui Ko>XHe). lMiacymKoBa OLjiHKa € CyMOK OLIHOK 3a BCi BUAM
KOHTPOJb pobIT BNPOAOBX CeMecTpy i ek3aMeHaLinHOI ouiHkK1. Mak-

CMManbHa NigCyMKOBa ouiHka ctaHoBuTb 100 6anis.




LWKANA OUIHOBAHHA: HALUIOHAJIbHA TA ECTS

Cyma 6aniB 3a BC.i. OuitKa OuiHKa 3a HaLiOHa/IbHOIO LLKaJI0t0
BUAMW HaBYaJIbHOI /19 eK3aMeHy, KypcoBoro npo- .
Ap,iﬂanOCTi EcTs | # eKTy (p06)CI)ITVI))/,pI'IpaKTVIKMp At el
90 - 100 A BiAMIHHO
80 -89 B
70-79 C Aobpe 3apaxoBaHo
60 — 69 D :
50— 59 e 3a40BIiNIbHO
26 — 49 EX He3a0BIZIbHO 3 MOX/MBICTIO | HE 3apaxOBaHO 3 MOX/IMBIC-
NOBTOPHOrO CKAaJaHHA THO MOBTOPHOTO CKAaZaHHA
He3a40BiIbHO 3 060B'A3KOBMM He 3apaxoBaHoO 3
0-25 F NOBTOPHWUM BMBYEHHAM AWNC- 060B'13KOBMM NOBTOPHUM
LMMNAIHN BUBUYEHHAM ANCLUUMIIHN

8. MONMITUKA HABYAJIbHOI ANCUUNNNIHA

Yci BMAW HaBYanbHOI pobOTH CNif BMKOHYBaTWM BYacHO, LWO6 36epiraty 3aranb-
HUW TEMN KypCy, KOTPUN cnpuse ePekTMBHOMY 3aCBOEHHIO MaTtepiany 6e3 wwkoau

340poB’to. Hacnigkamun nponyuieHux 3aHATb 6€3 NoBaXKHMX MPUYKH, 3a3BMYal, CTa-
FOTb AOAATKOBI 3aBAAHHA ANA CaMOCTIMHOI poboTu.

[py NpOXoa>KeHHI KypCy BITatOTbCA KOMYHIKATUBHICTb, aKTUBHICTb, KPeaTUBHICTb,

CaMOCTINHICTb. lNMnariat Ta iHWI BUAW akageMiuHOT Hef0bpPOYeCHOCTI He MPUHECYTb KO-
PUCTI, TOMY € HEAOPEUHUMMU.

9. PEKOMEHAOBAHA NITEPATYPA

. Miztok O. lMyTiBHKMK MOBOIO nporpamyBaHHa Python [EnekTpoHHui pecypc] — 2019.
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. AbgpaxmaHoB M./. Pandas: Paborta ¢ gaHHbIMu. — Devpractice Team, 2020. - 170 c.
. ABgpaxmaHos M.U. Python. Busyanusauna gaHHbeix. Matplotlib. Seaborn. Mayavi. -
Devpractice Team, 2020. - 412 c.

. MakkmHn Y. Python v aHanm3 gaHHbIx / nep. ¢ aHr. A. A. CanHkuHa. — M. AMK
Mpecc, 2020. - 540 c.

. Hynbec-Urnecnac X, Yont BaH gep W., A3wHoy X. dneraHTHbIA SciPy / nep. ¢ aHr.
A. B. loryHoBa. — M.: MK Tlpecc, 2018. — 266 c.

. Mnac Ax. B. Python ana cnoXHbIX 3agay: Hayka O AaHHbIX U MaWMHHOe obyueHue.
— CIM6.: Mutep, 2018. - 576 .

. The Python Tutorial [EnektpoHHUIn pecypc] — Pexxum goctyny:
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