MIHICTEPCTBO OCBITU | HAYKW YKPAIHU
NPUKAPMATCbKUIN HALLIOHA/TbHUIA YHIBEPCUTET IMEHI BACUNA CTEGAHUKA

dakynbTeT MaTeMaTUKM Ta iIHGOPMATHKK

Kadegpa andepeHuianbHUX PiBHAHD | NPUKAAAHOI MaTeMaTUKK

CUNABYC HABYAJIbHOI AUCLUUNIHU
HAYKOBI OBYUC/TEHHA 3 PYTHON (I)

PiseHb suwjoi oceimu: Mepwnin (6akanaBpCbKuiA)

OceimHi npozpamu: Komn’toTepHe MOAENOBAHHA Ta TEXHONOTIT

nporpamyBaHHs, MpuKnagHa matemaTmKa
CneyianbHicme: 111 MNpuknagHa matemaTuKka

Fany3e 3HaHb: 11 MaTemaTuKa Ta CTaTUCTUKA

3aTBeparKeHO Ha 3acigaHHi Kadegpwm
MpoTtokon Nel sig 30 cepnHa 2024 p.

M. IBaHO-®PpaHKiBCbK — 2024 piK
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1. 3ATA/IbHA IHOGOPMALIA

Hasea aucumnninm

Haykosi o6uncneHHs 3 Python (1)
Scientific Computing with Python (I)

OcBiTHA nporpama

Komn’toTepHe moaentoBaHHA Ta TEXHOJOTii NporpamyBaHHS
MpuknagHa matemaTuKa

CneuianbHicTb

113 MNpuKknagHa matemaTtumka

Fanysb 3HaHb

11 MaTtemaTuKa Ta CTaTUCTUKA

OcBiTHili piBeHb

nepwmnin (bakanaBpcbkui)

Cratyc gucuunniim

BUGipKOBa (3 uMKAy npodeciiHOi NiAroTOBKM)

Pik nigrotosku/cemectp

2V|17| / 4V|17|

O6car gucumnninm

3 Kpeantn ECTS / 90 roa.

Po3nogin roguH
3a BUAAMMU 3aHATb

nekuyii—10 rog,
nabopatopHi — 20 rop,
camocrTiHa poboTta — 60 rog,

dopma KOHTPOII0

3anikK

MosBa BUKNagaHHA

YKpaiHCbKa

MNocunaHHA Ha caidT
OAUCTAHLUiIAHOro HaBYaHHA

https://d-learn.pnu.edu.ua/scipy

MNpepekBiantn

anrebpa i reomeTpia, MaTeMaTUYHUI aHanNi3,
AndepeHuianbHi piBHAHHA, TEOPiA MMOBIPHOCTEN Ta
MaTeMaTM4YHa CTaTUCTUKA, NPOrpamyBaHHA Ha Python

MNocTpeKsi3uTn

HayKoBi obumncneHHa 3 Python (I1)

Kadeppa

AndepeHUiaNbHUX PIBHAHDL | NPUKAAAHOT MaTeMaTUKK
aya. 315 UK, https://kdrpm.pnu.edu.ua

Buknagau(-i)

Bikrop MA3YPEHKO

KoHTakTHMIA TenedoH

(0342)596027

E-mail | viktor.mazurenko@pnu.edu.ua
Mpodaiin | https://mazurenko.pnu.edu.ua
KoHcynbTauii | 3rigHO 3 po3K1a40M KOHCYNbTaLin Ha canTi Kadpeapwu



https://d-learn.pnu.edu.ua/course/subscription/through/url/ab459d24a168861e22f0
https://kdrpm.pnu.edu.ua/
mailto:viktor.mazurenko@pnu.edu.ua
https://mazurenko.pnu.edu.ua/en/main/

2. AHOTALIA HABYANIbHOI AUCLUMUNNIHU

BubipkoBa HaBYanbHa ancumnniHa «HaykoBi o6umcneHHs 3 Python (1)» 3HanomuTb 340-
6yBayiB BMLLOI OCBITH i3 3aCTOCYBAaHHAM Cy4aCHUX TEXHOJOFi NporpamyBaHHA MoBoto Python
[0 NPoBeAeHHA HAYKOBUX 06YMCNeHb (B TOMY YMCAi CUMBONBLHUX) 3 TaKMX obnacten maTema-
TUKWU AK NiHiMHA anrebpa, MaTeMaTUYHMI aHani3, audepeHuianbHi piBHAHHA, Teopis MMOBIp-
HOCTeM i cTaTuCcTUKa. Python Hapae npoctuii i edeKTUBHUI Nigxia Ta cneuianbHi 6ibnioTekn
SymPy, SciPy, Matplotlib 3i 3py4HMmMMK 3 nornaay ix BUKOPUCTaHHA | LUBUAKUMM Y NNaAHI ix pea-
ni3auii iHcTpymeHTamm ansa po3B’a3aHHA 6araTbox 064nCAOBaNbHUX 3a4a4. [PAKTUYHI HABUKK
HanNMCaHHA Nporpam Mmoot Python 3 BUKOPUCTAHHAM LMPOKUX MOXKINBOCTEN 3ragaHnx 6ib-
NioTeK Ta NpeacTaBAeHHA pe3ynbTaTiB obuncneHb y dopmi 6n0KkHOTIB Jupyter Notebook ao-
3B0/INTb 3400yBayYeBi BMLLOT OCBITU BYyTK ycnilwHUM B 061aCTi HayKoBMX 064YncneHb Ta aHani-
TUKKW AaHuX. Big cnyxayiB o4vikyeTbCcAa 3HAMOMCTBO 3 MOBOO NporpamyBaHHA Python Ha 6a3o-

BOMY PiBHi Ta OCHOBaMM BULLLOT MaTEMATUKMN.

3. META | Lji/Il HABYA/IbHOI AUCLUNAIHU

HaBuntn 3006YyBayiB BULLLOT OCBITM BMPIilLYBaTM CKNAAHI HAayKOBi 3aBAaHHS, BUKOPUCTO-
BYHOUM NOTYKHUM IHCTPYMeEHTapin cneuianbHux Python-6i6niotek SymPy, SciPy, Matplotlib.
Migrotysatu 3006yBayiB 4,0 KOMNETEHTHOIO BUKOPUCTAHHA Python y HayKoBUX A0CNiIAKEHHAX,

KHoTiB Jupyter Notebook.

4. NPOrPAMHI KOMMETEHTHOCTI | PE3Y/IbTATU HABYAHHA

e 31aTHICTb BUKOPUCTOBYBATU CYYACHI TEXHONOTIT NpOrpaMmyBaHHA Ta TECTYBAaHHA NPOrpamHoOro
3abe3neyeHHs.

e 34aTHICTb A0 NpPOBeAeHHA MaTeMaTUYHOro i KoM IOTEePHOro MOAE/OBAHHA, aHani3y Ta 0b-
POBOKKM faHWUX, 0B6UYMCAOBANBHOIO EKCNEPUMEHTY, po3B’A3aHHA GOopPMani3oBaHMX 3a4a4 3 A0-
MOMOTrOH0 CreLjiani3oBaHMX NPOrpamHmx 3acobis.

e BMIiTN 3aCTOCOBYBATM Cy4aCHi TEXHONOTIT NpOrpamyBaHHA Ta po3pobaeHHA NPOorpamHoro 3a-
6e3neyeHHA, NPOrpaMHoOi peanisauii YncenbHUX | CUMBOIbBHUX aITOPUTMIB.

e BMKOPUCTOBYBATU B NPaKTUYHIM pobOTI cnewianizoBaHi NporpamHi NPoAyKTM Ta NPOrpamHi

CUCTEMM KOMN'IOTEPHOI MaTEMATUKM.



5. CTPYKTYPA HABYAJIbHOT ANUCLUUNNIHU

TEMA, NNAH

KINIbKICTb TOAUH

CAMOCTIVHA
POBOTA

NMPOrPAMHI TEXHONOTII HAYKOBUX OBYUC/IEHD

- MOBa nporpamyBaHHA Python

- iHTepakTUBHI 06on0oHKM JupyterNotebook i JupyterLab
- 6ibnioTeka cMMBOIbHMX 064YnCcAeHb SymPy

- 6ibnioTekn HaykoBmx obumcneHb SciPy i NumPy

- 6ibnioTeka HaykoBoi rpadikm Matplotlib

N NEKLIT

N JIABOPATOPHI

00

CUMBOJIbHA MATEMATUKA 3 SYMPY

- YyCTaHOBKa 6i6ioTekn SymPy, cumBonbHI 3MiHHI B Python

- CNPOLLEHHA anrebpaiyHmx BUpasis

- po3B’A3yBaHHA anrebpaiyHnX PiBHAHb | CUCTEM

- rpaHnLi, andpepeHLitoBaHHA, IHTErPyBaHHA, PO3BUHEHHSA B pAL,
- po3B’A3yBaHHA gudepeHLiaNbHUX PiBHAHD

10

BI3YANI3ALIA OBYUCNEHDb | AAHUX 3 MATPLOTLIB

- ycTaHoBKa 6ibniotekn Matplotlib, wenakun crapt

- ocHoBM poboTK 3 moaynem pyplot

- HANALWTYBAHHA efieMeHTIB rpadika

- Bi3yanisauia obumncneHb i AaHUX: NiHIMHWIA, cxigyacTun,
CTEKOBWI | TOYKOBUM rpadiku; CTOBMNLEBI | KPYroBi giarpamu;
KONbOPOBaA CiTKa

- nobyposa 3D-rpagikis 3 mplot3d toolkit

10

NIHIKHA ANTEBPA 3 SCIPY | NUMPY

- yCTaHOBKa 6ibnioTtek SciPy i NumPy

- MATpUYHa anrebpa: Aii Hag MaTPULAMMK, BUSHAYHMK MATPUL,
obepHeHa maTpuuA, PaHT MaTpULi

- nobynosa po3s’askis C/IAP

- OCHOBW BEKTOPHOI anrebpu

- BNACHi 3HAYEeHHA | BNACHIi BEKTOPWU MaTpuLi

- Aekomnosmuia matpuub: LU, QR, SVD

10

MATEMATUYHA CTATUCTUKA 3 SCIPY
- HenepepBHi CTaTUCTUYHI po3noainu

- ANCKPETHI CTaTUCTUYHI po3noAinu

- BUBIPKOBI CTaTUCTUKM

- nepesipKa rinotes

10

MOAY/IbHUIA KOHTPO/1b

12

BCbOro

10

20

60




6. CACTEMA OL|IHIOBAHHA HABYA/IbHOT AUCUUNNIHU

HakonuuyBaHHA 6anis BNPOAOBK BUBYEHHA ANCLUMUNIIHU

Buau HaB4YanbHoOiI poboTun

MaKcumanbHa KinbKictb 6anis

Nekuii (/1K) 5
NabopaTtopHi poboTu (/1P) 50
CamocTinHa poboTa (CP) 10
MoaynbHniA KoHTponb (MK) 35
MakcMmanbHa Kinbkictb 6anis 100
Buan HaBuyanbHi TUXKHI
HaBYaNbHOI Pasom
poGorn | 1[2|3|4|5|6(7|8|9|10/11|12(13|14|15|16|KC| C
JNIK 5 5
np 10 10 10 10 10 50
CP 10 10
MK 35 35
Pasom 10 10 10 10 15|35 |10 100
LUKAJIA OLIHIOBAHHA: HALIOHAJIbHA TA ECTS
Cyma 6anis 3a Bci OuiHka OuiHKa 33 HaUiOHANIbHOIO WKANOoo
BMAUN HaBYa/IbHOI
A ) : ECTS ONA eK3aMeHY, KypcoBOro el
BiANbHOCTI NPOEKTY (po60TH), NPaAKTUKMK
90-100 A BiAMIHHO
80-89 B
nobpe
70-79 C 3apaxoBaHoO
60— 69 D
3a40BiNbHO
50-59 E
26 — 49 EX He3a40Bi/IbHO 3 MOXK/MBI- He 3apax0BaHO 3 MOXMBIC-
CTIO MOBTOPHOrO CKNaJaHHA THO NOBTOPHOTO CKNA[AHHA
He3a40BiNIbHO 3 060B’A3K0O- | He 3apaxoBaHO 3 060B’A3KO-
0-25 F BUM MOBTOPHMM BUBYEHHAM | BMM NOBTOPHUM BUBYEHHAM
ANCUUNNNIHN ANCUMNNIHN




KPUTEPIT OLIHIOBAHHA HABYA/IbHUX AOCATHEHb
(signoBigHO Ao MoNOXKEHHS NPO OpraHi3aLilo OCBITHLOro npotecy)

— «BigMiHHO» — 3000yBay OCBITU MiLHO 3aCBOIB TEOPETUYHUIN MaTepian, rMmMboko i BcebivuHo
3HAE 3MICT HaBYaNbHOI ANCLUNATHWN, OCHOBHI NOJIOXEHHA PEKOMEHA0BAHOI NiTepaTypu, NOFYHO MUC-
NnTb | Byaye BiANOBIAb, BiIbHO BUKOPUCTOBYE HabyTi TEOPETMYHI 3HAHHA NPWU aHaNi3i NPAKTUYHOrO
maTepiany, BUCNOB/IOE CBOE CTAaB/IEHHA A0 TUX UM iHLWMX Npobaem, 4EeMOHCTPYE BUCOKWNIA piBEHb 3a-
CBOEHHA NPAKTUYHUX HABUYOK;

— «p06pe» — 3006yBay 0CBiTM A0Ope 3aCBOIB TEOPETUYHUNI MaTepian, BONOAIE OCHOBHUMMU ac-
NekKTammn PeKoOMeH40BaHOI NiTepaTypun, aprymeHTOBaHO BMKNAAA€E MOro; Ma€ NPakTUYHI HaBUYKN, BU-
CNIOBJIHOE CBOT MipKYyBaHHA 3 NPUBOAY TUX YW iHWMX Npobaem, ane NpUNyCcKaeTbCA NEBHUX HETOYHOCTEN
i NOXMOOK y Nnoriui BUKNaAy TeOpeTUYHOro matepiany abo npu aHanisi NPakTMYHOro maTepiany;

— «3a[0BiNbHO» — 3400yBayY OCBITM B OCHOBHOMY OMNaHyBaB TEOPETUYHMMM 3HAHHAMM HaBYa/b-
HOI ANCUMNAIHKN, OPIEHTYETLCA B NeplIOAKepesiax Ta PEKOMEHA0BaHIl NiTepaTypi, ane HenepekoH-
JINBO BiANOBIAAE, NAYTAE MOHATTA, A0AaTKOBI NUTAHHS BUKINKAOTb HEBMEBHEHICTb abo BiACyTHICTb
CTabiNbHMX 3HAHb; BiAMNOBIAA0YM HA 3aNUTAHHA NPAKTUYHOTO XapaKTepy, BUABNAE HETOYHOCTI Y 3HaAH-
HAX, He BMI€ OLUiHIOBaTM GaKTK Ta ABMLLA, NOB’'A3yBaTH iX i3 MalNbYTHbOIO AiANbHICTIO;

— «He3a[0BiNIbHO» — 3400yBayY OCBITU He ONaHyBaB HAaBYAIbHUIM MaTepian ANCUMNNIHM, HE 3HAE
HayKoBuX PaKTiB, BU3HAUYEHb, MalKe He OPIEHTYETbCA B PEKOMEH0BaHil niTepaTypi, BiACYTHE Hay-
KOBE MUCNEHHSA, NPAKTUYHI HABUYKN He CHOPMOBaHI.

7. PECYPCHE 3ABE3MEYEHHA HABYAIbHOI AUCLUMNIHU

MarepianbHo-TexHiuHe 3abe3neueHHA | /leKuiinHa aBauTOpia, MyabTUMeia, Komn'toTe-
pHa nabopaTtopis 3 nporpamMmHMM 3abe3neyeHHAM

HaBuyanbHo-meToANYHe 3abe3neyeHHA | HaBuYanbHMIN KOHTEHT Ha OCBITHIX NaaTtdopmax
https://d-learn.pnu.edu.ua/scipy
https://classroom.google.com/scipy

IHbopmauiiiHe 3a6e3neyeHHA | PekomeHaoBaHa niTepatypa

PEKOMEHAOBAHA NITEPATYPA

1. Taiposa M.C., }ypasnboBa 3.K0. MoBa nporpamyBaHHA Python gna HaykoBux obyncneHsn.
YacTtuHa 1: HaBY. nocib. 3 aucumnnninm «MporpamHi 3acobm HayKoBux obumcneHb». — Ogeca:
OHY im. L.I. MeyuHunkoBa, 2022. — Pexkum goctyny: url

2. Bashier E. Practical Numerical and Scientific Computing with MatLAB®© and Python. — CRC
Press, 2020. — Access mode: url

3. Fuhrer C., Solem J., Verdier O. Scientific Computing with Python 3. — Packt Publishing, 2016.
— Access mode: url

4. Johansson R. Numerical Python. Scientific Computing and Data Science Applications with
Numpy, SciPy and Matplotlib. — Apress Berkeley, 2019. — Access mode: url

5. SymPy Documentation. — Access mode: url

6. SciPy User Guide. — Access mode: url

7. NumPy User Guide. — Access mode: url


https://d-learn.pnu.edu.ua/course/subscription/through/url/ab459d24a168861e22f0
https://classroom.google.com/c/NTQ2MTI1NDM4OTQy
http://dspace.onu.edu.ua:8080/bitstream/123456789/33476/5/%d0%a2%d0%b0%d1%96%d1%80%d0%be%d0%b2%d0%b0%20%d0%9c%d0%be%d0%b2%d0%b0%20%d0%bf%d1%80%d0%be%d0%b3%d1%80%d0%b0%d0%bc%d1%83%d0%b2%d0%b0%d0%bd%d0%bd%d1%8f.pdf
https://archive.org/details/bashier-e.-practical-numerical-and-scientific-computing-with-matlab-and-python-2020/page/n7/mode/2up
https://library.samdu.uz/download/13810
https://jrjohansson.github.io/numericalpython.html
https://docs.sympy.org/latest/tutorials/intro-tutorial/index.html#intro-tutorial
https://docs.scipy.org/doc/scipy/tutorial/index.html#user-guide
https://numpy.org/doc/stable/user/index.html

. MONNITUKA HABYANBHOT AUCLUNNIHU

AKagemiyHa
BobpouecHicTb

BaxknmBUM € HagaHHA AOCTOBIpPHOI iHPpopMmauii Npo pe3ynbTaTu
B/1IACHOI HaBYa/1IbHOI (HayKOBOI, TBOPYOI) AiANbHOCTI Ta NOCUNAHHA
Ha A)kepena iHpopmaLii y pasi BAKOPUCTAHHA igen, BigomocTen,
po3pobokK. MnariaT Ta iHWi BUAN aKageMiYHOI Hea0bpPoYeCHOCTI
He NPUHEeCYTb KOPUCTI, TOMY € HEJOPEYHUMM Ta KOHTPOJIIOOTLCA

MponycKu 3aHATb
(BignpaytloBaHHA)

Hacniakom nepiognMyHMx NponyckiB € camocCTiliHe OnpaLoBaHHA
HABYANbHOrO MaTepiany 3 MOX/IMBUM KOHCY/NIbTYBAaHHAM Y BUKNa-
Aava BiAnoBiAHO Ao rpadika KoHcyabTauin. Hachigkom cuctema-
TUYHUX NPONYCKIB € A0AaTKOBI BUAW CAMOCTIMHOI poboTn, AKi
KOHTPO/IIOIOTLCA Ha nepeabayveHnx y rpadiky HaB4YabHOro Npo-
LEeCy TUKHAX KOHTPOJIK0 CAMOCTiHOT poboTH

BUKOHaHHA
3aBAaHb Ni3Hiwe
BCTAHOB/IEHOrO TEePMiHy

MpuBOAUTL A0 BTPATU YacTMHKU 6aniB, 3anNN1aHOBAHMX Y CUCTEMI
OLiHIOBAHHI HaBYanbHOI AucuunaiHnm (yci BMAW HaBYaNbHOI
po6OTN BaXKNMBO BMKOHYBATW HANEKHUM YMHOM i BYACHO, W06
36epiraTi 3arasibHUI TeMN Kypcy, KOTpUi cnpuae epekTMBHOMY
3aCBOEHHIO MaTepiany 6e3 WwKoam 340poB’to)

HeBignosigHa noBeaiHKa
nig, yac 3aHATTA

MpuBOAUTL A0 BIACTOPOHEHHA Bif, 3aHATTA

DopaTtKosi 6anu

[0 5 6aniB 3a aKTUBHICTb, KOMYHIKATUBHICTb, KPEATUBHICTb,
HaNO/IerNnBICTb, CAMOCTIMHICTb NPU BUBYEHHI AUCLUUNNIHN

HedopmanbHa ocsiTta

MoNUBICTb NOBHOrO abo YaCTKOBOro 3apaxyBaHHA pe3y/bTaTiB
HedOpManbHOi OCBITM 3a YMOBM CRiBNAgiHHA MNPOrPaMHUX
pe3ynbTaTiB HaBYaHHA

Buknapay _B.Mayypenne




